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PREFACE 


Iti issuing the following Keys for the use and ertitLcisin of entouiolo- 
^K-id workers in India, einpliasis may ije laid on tlie fact of tlieir tenta- 
nvf uatiiro. They are, in fad, 0 [i!y hst, rough drafts of Keys, the 
necessity for which has Ijceii felt for many years past by everyone who 
has 10 attempt to classify Lidiau iiisoi ts. llittierto. t.liere lias been no 
iivU'Tal guide to such classilication, Lefroy s /ei/eo/ hiscri JAfe, pub- 
lished in 1909, gave a iu iet poi.iilar suiA'ey c)f tlie siibjeet Init did not in- 
clude Keys even to the niiui Oiders ret v):yiised tfierein. iSince then our 
ideas regarding classilieation liave tiMided tetwards the i-ecognition of 
ii.ore minute division into Orders iuid hamilios until it lias become ex- 
iieHiflv dilTicult for any single vWitinn-- and most entomological workers 
III Itiilia at pi'osenl arc solhary aiid si. aiiered- - to place a general collee- 
Hoii 'if Indian Insects under rlieir appropriate hamilies. or even Orders, 
wjtii any regard to modern i'l‘'as of ckissificali ?i, ex<'e[)t in tnc few 
^•asts in which we are lortniiate enough to have fairly modern JAvrua 
vchnis'S in particular gic-upis. 

'Jhe ['resent Keys are largely lioddlcd on Hriu's' and i\b>lati(lei'’s 
vrfv useful little volume, vh ll'- F<! .nilir.': >>f X (nil/ A/nt’n'rnn. In- 

xf i'Ut those Keys, e^'t■^ when tliev h.y.'v 1 r 'li used to form the foimda- 
n'>i ;> 'if the. present o.m-s. iarve mr es,-;ari'iy liu'l to be niodilied considerably 
m the case of [j'dian liiseeis. AH wnrkers on such lines use, t!n', 
M< rL u'i their predeces.-^ms iind lioroiw from tlmir (•f»rirem[)orarh'S, witli 
I nc'd iti cations as a. re imlicaiid iiv j <'is:)njd knowletlgr nr o])ini(m, 
•Uid ilie [rreseiit: [Uilslit a.l ion bu’ins no i.>.\<'('pi mil t''> this rule. Where 
volumes have biam available, ihc',- Jiavo Ixion used as far as 
I'l'ssiMe, e'xee.jit lu the case <,i Iiep)di)j,i cia. wlu'rc tlii' Fxuntr cl;is.si' 
ti'atioii is considerablx' out of date: in u; her rases lie* best avaihdjlo 
lu'driii classification (moui'ieil as necessary) has been used as f;i,r as 
iHissiljle. I am indebted to f\ir, 0. Ih i)ntt for i tic prepaiat ion of tiic Key 
t" hamilies of ilymonopiera ; for the rest I am responsible. 

-Vly original idea was to issue tliose Keys only after the inclusion of 
iihisnations of all the sti ucturid ci'aia''fo!S nderred to, but iindc.r [iresenfe 
< Hcuiiistanccs this would have itwolvcd a dclav of probalily at least 
ilircp years in their issiim It seems [liercfo!!' beitcr to is.sue them now, 
hi order that they napy lie made use <if li>' entomological w'orkers in 
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India^ from whom I shall be glad to receive any criticism, which caa 
considered and incorporated, if desirable, in a later edition, which fliii 
I hope, be acconq.arued by the necessary illustrations showiuLi 
characters of all tiic Families. 

PUSA, T. BAINBRIGOE FLETCHER 

3rd Afril 1925. I m/perial Enlomlogui 
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Synopsis of Orders and Families of Indian Insects. 


I. ALachiloida ; 

■}. Thysanura : 

1 Tkotura : 
i . Ca.mpodeoida : 

i). I'OIXEMBOLA : 

G. EritEMEROIDA : 


7. Udunata ; 


8. Em B I ADI N A : 

!•. Plecoptera : 
111. Lsoptera : 

IL Blattoida : 


12 . AIantoida : 


J3. Dermaptera : 
14. Phasmoida : 


MacitilidaB. 

Lepismatidse. 

Protapteridse. 

I, CampodeidtP ; 2, Japygid*. 

1, Smynthurida) ; 2, Poduiidse ; H, Entoiiiobryi- 
dse. 

(Ephemeroidea) 1, Palingeniadae ; 2, Polyiiii- 
tarcidaj ; 3, Ephemeridse ; i, PotanianthidtD ; 
(Baetoidea) 5, Leptophlebiadae ; 0, Epheme- 
rellidae ; 7 , Brachycercidye (Caenidte) ; 8, Rae- 
tidse; (Hcptageuioidea) 9, Siphlonuridyc ; 10, 
Ecdyonuridae. 

(Anisoptera) 1, jEshnidas ; 2, Libellulidiio ; (Ani- 
sozygoptera) 3, Epiophlebiadoo ; (Zygoptera) 
4, Agrionidas ; 5, Lestidae ; G, Coenagrionidac. 

E Embiad* ; 2, Oligotomidaa. 

1, Nemouiidse ; 2, Perlidse, 

1, Kalotermitidae ; 2, Termitid*. 

1, EctobiadsB ; 2 , Pseudomopidae (Pbyllodro- 
miadae) ; 3, Phoraspididae (Epilamprid^e) ; 4, 
Blattidse (Periplanetidae) ; 5, PanchloridcO ; 6, 
Corydiadse ; 7 , OxybaloadaB ; 8, PerispheridaB ; 
9, Panesthiadee. 

1, PorlamantidsB (AmorpEoscelidaj) ; 2, Eremia- 
phdidae ; 3, Choeradodidse ; 4, Mantidae ; 5, 
Hymenopodidaj (Creobotridse) ; 6, Oxypilidae ; 
7, Vatidse ; 8, Empuaidse. 

1 , Apachyidae ; 2, Pygidicranidae ; 3, Labiduridse ; 
4, Labiadae ; 5, Forficulidae. 

1, Obrimidse ; 2, Aschipbasmidaf ; 3, Heterop- 
terygidee ; 4, Pbyllidas ; 5, Clituraiiidse j 
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6, Lonchodidis ; 7, PMbaloaomatidie ; 

]jhyl]idffi ; 9, Nccrosciada?. 

15, Orthoptera : 1, Gry]!aorid«^ : 2. Tottigoiiiadn^ ; ‘I (irv]li,i,.. 

<1, GryllotalpiHjp ; 5, TridactyUda; ; 0, At i v:]!,| i, • 

7, Acrididfe. 

1(1. Thvsanoptera : 1. d^lolntliripidiP ; 2, Thrlijida'' ; 9. Paiin-lia': .ih,;, 
■|)kks Eoacantliotliripidio ; 5. PltlceM!;,!;. 

pidai ; 9, TdnlothriiiMa' ; 7, Megailn iikh' • 

8, Hystri('Othri|)idjr. 

17. ZoRAPTERA : ZorfjtypidiP. 

18 . PsooTNA : 1. l^ocid^e ; 2, Caeeiliidip : A Mvopsn- i i,,; 

4, Mesoitsncidn* : 5, Anipliienloniida' : H 
(!o|iBOcidiP : 7, Lppidillida' : 8. A1 mj-iii;- ; 
Tro(‘ii(,{a'. 

19. Anoplora : (Mallojdiaga) I. ]^}iilo]j1wi(lct‘ ; 2, 4 rif/lajiln : iij 

ATmo (iiiida); 4, Iva?nio])olliriida' ; :t. 

(lav. 0. Gyro]>id(p : (Podicnlina) 7. Ili- i.i.H.. 

; 8, PediciilidtP ; 9. HaMnalohiv/;!'! ■ . 

20. TfoMopTKRA : 1 - Klaiida*: 2, llicaniada^ : o. rjopliohidr' ; 

iBBuk' ; 5, Aiiiphifirrpid:^. fAcaoaloniail:./! ; i;, 
Ac-liilid* : 7, Enrvltracliidav; 8, 

9, DictyopharidtP ; 10, Achilixiidp- : !1. 

DerbidcT; ; 12. Tropidiichidsp ; 13, DolpEi' id;!' : 
14 , Cixiidsc' : 15, TtdtigoniptiTida:' : 10. Jasdtb': 
1.7, Mombracidjp ; 18, Ccrcopidfc ; 19. ric.id:'! ; 
20. Psyllidop : 21, Aphidida) ; 22. .AlrvniiO-l": 
23. Gocciday 21, Lacrifcridre (Tachardi.i.d'A 

21. Hemtptera : 1, Nofonrctidfe ; 2, Gorixida^ ; 3. BclnstoinriJiki': 

4, Kapronda^ : ,5, Oobtlieridfe (Prlr>R'‘i''!l;c: : 
0, Acantliiado) (Saldidjr) ; 7, T)i]jp''>' nr!4v' 

(Ceratorombirlm) ; 8, ATiridEo (GapRidir''' : 
Antboporida' ; 10, Chnicida?, ; 11. Polvrti'!ii4'-: 
12, Kepid® ; 13, Henicoceplialid® ; 11. Idivi.iii- 
tid® ; 15, Reduvikbc ; 10, XabidiVP.’ : G. 
TTebrid® ; 18. Mesoveliacl® : 19, TTydrn!t;cTi’''f )' : 
20, AkdiadEB ; 21. Gerricl® : 22. Tmyitidjix -4 
Lygfpid® : 24, Pm'hocortd® ; 25, GtRv .iT: 
20, Berytid® ; 27. Termilapbidirln 

Aradido) : 29, Cydnid®; 30. PentfiP'i'i’cbt': 
31, Graphosomatidffi ; 32, Scntellcrid;!^ ; 
Plataspididse. 

22. Mkgalopteea Sialidse. 



tentative keys to orders and families OL' INDLiN INSECTS 3 


03 Kafhidioida : 
•j.j. Xritroptera : 

•j.'i. Strepsiptera : 
oti. ( v»r;ROPTEKA : 


Rapliidiadse. 

1, Ithonidflo ; 2, HeinerobiidiX) ; 3, Dilaridio ; 
4, Bisyridye ; 5, Sympherobiidco ; b, Ooniop- 
terygidiB; 7, Fsyehopsid® ; 8, Osmylidf-e ; 9, 
Borothidfe ; 10, Apocliryaidic ; 11, (1irysopid:D ; 
12, MaiUispidie ; 13, Ncniopterid;^ ; 11, Myrmc- 
leoiiidffi ; 15, Ascalaphicbo. 
i, Xenidffi ; 2, Myrmecolacidjp ; 3, Ualicto- 
pliagidae. 

1, Cicindelidte ; 2. Carabida' ; 3, AiDphizokhB ; 
4, Hygrobiidse (Pelobiida): 5, llaliplidifi ; 
6, DytiscidiB ; 7, Gyrinid.e ; 8, Paussida ; 9, 
Rhysodidae ; 10, (Jiipedifbe ; 11, Btaydivlinida* : 
12, Pscdaphida ; !3, Scydniaenida ; 14, Bilphi- 
da-^ ; 15, Clanibidio : H>, TncliO])tm''gida ; 17, 
Corylophidao ; 18, Sea])itidii(la> : 19, Ilistcridiu ; 
20, Nipoiiiida; 21. ■Svntoliiubo : 22, Trogosi- 
; 23, Xitidnlid;v ; 21, I'iUMijida); 25, 
Moiiofoiuida' : 2(.). RrolAdida' ; 27. (d'vptopha- 
gidfo ; 28, Plialarridio ; 29. i,.at])ridiida; ; 30, 
Alycetopliagidoe ; 31. Colydiida- ; 32. Etidomy- 
fbidfrs ; 33, ( V>ori!ii;llid'‘' : 31. I)eriticstid:P ; 
35 Bvi’rhiilio ; ;>0, Xosoi]rMdi'i<l;o : 3,7. (laory- 
^sida'' ; 38. Dryoitida^ (Parnid.i*) ■ 3,i). 

1 1 \ dropliilida' ; lO. I It'lrrorarid.i' : !I. l.)as(*il- 
lid;v , 12. Ib'lodida' : 13. Satidalidir {Rhi- 
pi;/rrid:c) • lb !iar!(l;k’ ('r)‘)epli(»rid;(‘) : I-"). 
A!(‘lvrid;o ; Id. ('Irrida'; 17. Lx'nuvxvlonida' : 
48. .Anobiida' (Ptiidda'): 19. Bo.slTvdiida' : 
50, lA'ct.ida' : 51. Spliiiidida^ : 52, (,'it>id:n : 
53. Eii])rrstida! : 51. Elaterldn> : 55. Tbrosci- 
tbo ; 56. Teneb^'ionida' ; 57. Lagriada^ : 58, 
Olliiiiida?: 59. CisOdida:*. : 60, Moiiointnida' : 
61, (Edoiiieridfc ; 62. IVthirla:' : 63. Mkdandnd- 
dee: 61. SrraptiailiO ; 65. .Morfbdlida^ : 66, 
Rliipip.linridiX) : 67. .\b‘lnid:i‘ ; 68. IX'rodiroidae ; 
69. Xvlop]iilid.‘e ; 7o, Antliicidjn ; 71. Trirdeno- 
tomidee ; 72. Lariada' (Bruebida') ; 73. Cfny- 
soinolidfo ; 71, Ca'raiA.bycidso : 75, Lainiada'. : 
76. Breniliida" : 77, PlatyrrliinidiC (.Antliribid.'se) ; 
78, Cui’ciilionidai ; 79, BcolvtidiO (Tpidjc) : 80, 
Passalida: ; 81. LucauidiO : 82. Mololordhida'. ; 
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00 , Kiitelida; ; 84, Uynastidse ; 85, Cytoniad^ . 
86, Scarabseida; 

27 Hymenofteka: (Tenthredinoidea) i, Xyelidae ; 2, Pain]iliiHdH, . 

3, Tcnthreditiidai ; 4, Xipliydriadac3 ; T). siri' 
oidsc ; 6, Cephidse ; 7, Oryssida) ; (IclHieuii),j. 
noidea) 8, Vipionidre ; 0, Alysiid<e ; pi, Stf.. 
phariida’. ; II. i:?ancliidaj ; 12, Braconida'; ]■; 
Evaniadse ; 14, Trigonalidso ; 15, ichnoiuno- 
nidae : (Cynipoidea) 16, Figitidae ; 17. Cvni- 
pidae ■ 18, Ibaliadse ; (Chalcidoidea) 10, Mviua- 
ridae ; 20, Trichogrammidae ; 21, Tetrasticluflaj • 
22, Eiitedonlidae ; 23, Eulophidae ; 24. Elas- 
midffi ; 25, Elachcrtidse ; 26, Pteromalidie : 
26a, Miscogasteridee ; 27, Spalangida^ ; 28, 
Tridymidse ; 29, Apbelinidse ; 30, Enmj ; 
31 , Signiplioridse ; 32, Eiipelmidee ; 33, Calli- 
moniidflR (TorymidBfi) ; 34, Eu^ytomid^c : :-)5. 
Perilainpida:^ 36, Eucliarida? ; 37, Chalcidida' ; 
38, Leucospidae ; 39, Agaonidge ; (Serpboidoaj 
(Pioctotrypoidea) 40, Platygastrida3 ; 41. Scdio- 
nida^ ; 42, CerapliroiiidsB ; 43, Diapriada*; 11. 
Belytida? ; 45, Sorpliida) ; 46, Heloridie ; 47, 
Pelecenidao ; (Fnrniicoidea) 48, P"ornu(-ifl<T : 

(I’lLrysidoidea) 49, Chrysididae ; {Vespoidwi) 
50, Bcthylidic ; 51, Dryinida) ; 52, Sroliad;?; 
53, Sapygida? ; 54. i^Ielboeidse ; 55, MynnoddiT: 
56, JMutillida} ; 57, Psammoeharidoc (Poiiipi- 
lidac) ; 58, Eumenidije ; 59, Vespidae (Spluwi- 
dea) ; 60, Ampiilicidffi ; 61, Spbeoidie ; 
Bembicidae ; 63, Cerceridge; . (Apoidca) dl. 
Apidge ; 65, Bombidee ; 66, Psithyridic ; d7. 
Antbophoridix) ; 68, Nomadidae ; 69, Ceratinids* ; 
70, Xylocopidge ; 71, Megacbilidae ; 72, Stelkk: 
73, Andrenidog ; 74, Colletidse ; 75, HvlaeidiC. 
28. Lepidoptera : 1, Eriocraniadse ; 2, Hepialidae ; 3, Heteioge- 

neidae (Limacodidae) ; 4, Epipyropidae : o. 

Zygaeiiidge ; 6, Psycbidae ; 7, Tineidac ; 8, Adeli- 
dae ; 9, Incurvariadae ; 10, Nepticulidae ; H 
Heliozelidae ; 12, Lyonetiadae ; 13, Lithooollo- 
tidae (Gracillariadag) ; 14, Eupistidas (Coleo- 
plioridae) ; 15, Pliitellidgc ; 16, Amphithcrid* ; 
17, Epermeniadae ; 18, Yponouientidie': 
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-9. Trichopteka : 


oO. IIecoptera : 
31. Diptera ; 
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19, Bcythridid.o ; 2U .(Tly]diii)t(.'rygi(k' ; 21, (’hli- 
danotida) ; 22, EucosniidA! ; 22. Tortrioidiu ; 
21, Phaluniadio ; 25, (.'iU'[!Osinid;p ; 2G. I’ossidju ; 
27, 'leragridiu {Arlxlidjc) ; 2S. I’liyrididio ; 

29, iEgeriadai' ; 30, .1 leliodinidu’ ; 2], Klacliisti* 

; 32, Oopromorpliida; ; :)3, Orneodidio; 
34, Cry])top]iaRid!P {Xy]<a'y(‘tid:i‘) : 35, Pliy.so- 
ptilidfK ; 36, (Ecophoriihc : 37. ^letadiandidir ; 
38, YpsolophidiD ((Irlocldadjt^) ; 39, Blusto- 
basidoe ; 10, Cosiiioptervgidiu ; 11, Aliicitida' 
(EtoropKoridaO ; 12, Eyralidie ; J3, CallidulidiR 
(incl Pterotbjmtus) ; 11, Tascinidio (Noo- 
castniadto) ; 15, llesiporiada* ; 16. fATa'iiidjo ; 
47, NemeobiidiP (Kryclnida') ; J8. Ikpilioiiid.o ; 
49, rarnassiidffi ; 5(). Pic^rida' : 51, AcDoidic ; 
52, Libytha'idfp ; 5;l. Xyinplialida' ; 51. 51or- 
pbida^ ; 55, Satyrida' ; 56. iJanaida' ; 57, JId'- 
panida ; 58, Uraniada ; 59. Kpiplamida^ (ittd. 
Epico}')ela) \ (iO, Cbaiuieti'ida.' ; 61, Easiocani- 
pidiD , 62, Ku[)tero(ida' ; 63. Hralituu'idir ; 61, 
Bombycida ; 65. Attatlda’ (Satiiniiada') ; 66, 
S])hingidcP 67, ('{‘rmidiv (Notodoiitidfc) ; 68, 
TbyatindfD ((.yniatoplioiida') ; 69, Asotidixi 

(Hypyidfie) ; To. Liparida' (Lyinantriada') : 71, 
Xoduida] (incl. Agarisikke ) ; 72, lltlio.siadm 
(Aretiada;) ; 73, Aiiaitifla* (SyiifoinidaY 
1, PliryganeidcP ; 2. Liiiiiio])liilid;a ; 3. Horicosto- 
niatidsB ; 1, CalartiixaM'atidfD ; 5, Odontoccrida- ; 
6, LeptoeeridiP ; 7. Riolan iiida; : 8. Hydro]>Ky- 
chidiP ; 9, Polvcentropid.a! : 10, Philopotaiiiida' ; 

11, Rhyanophilidii? ; 12. Ilvdroptilida*. 

], Panorpidffi ; 2, BittacidcO. 

1, Mycetopbilidrc ; 2, BibioiddiP ; 3, Simiiliidoe ; 
4, Blepharicerida' ; 5. Denterophlebiadoe : 6, 
Psycbodidas ; 7, Culicidae ; 8, CliirononiidaR ; 
9, CecidomyiadfB ; 10, Dixida? ; 11, Tipiilidec ; 

12, Rhypliida? ; 13, Rhagionid® (Leptididm) ; 
14, Xylophagidfc ; 15, Coenornyiada? ; 16, Stra- 
ti o my id ie ; 17, Tabanidie, 18, Nemostrinidic : 
19, CyrtidiP : 20, Bombvlida! 21. Sceno])i- 
nidse ; 22, Therevidir : 23, Mydaid;)^ ; 24, 
Asdidaj ; 25, Lonrlioptoridte ; 26, Empiciidje ; 
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27, Dolichopodidse ; 28, Pharidft! ; 29. 
pezidse ; 30, PipuECulid^e ; 31, tSyrp}ii<i;,. - 
( -onopidiiB ; 33, Pyrgotids ; 34, 

((lalobatidfo) ; 35, Tanypezidse ; 3f), I’-lliii;,. . 
37, Ortalididse ; 38, Trypanoidoi (Try|„-Mi{:(.i. 
39, Tiaiixaniad/n (Bapromyzidas) ; Id, j 
chfpidse ; 11, Agromvzidse ; 42, Ochthi|,i;i!],i:i.. 
43, Milichiadse ; 44, Geouiyzidae ; 45, ( Miii.,. 
pid* ; 46, Drosophilidsc ; 47, Sepsidi': 
Piophilida:' ; 49, Ephydrida: ; 50, PliVi udr,,- 
inidai ; 51, l]*etcroneuridaj ; 52, 

(ScLomyzidai) ; 53. Dfyoiiwzidix^ ; 51 l lct(t’T,v. 
zidfe ; 55, fAlyphidap ; 50, Borboridft^ : 5?. 
sidnr^ : 58, Scafcophagida^ ; 59, Anthuiji'v-i,i.!l;F. 
00, MiiHilila' ; 01, I'arhinkbja ; 02. l).'\i;u!iv 
03, Sarcophiigidce ; 04, (.’alliphoridu^ : (ij 
tri'ophilidyB ; 00. CBsirida^ : 07, ; 

08, Strablida* ; 09. N'yct<*ribra(lu\ 

32. 8ihhonaitkra ; 1, Piilicida* : 2, (.'eratopliyllida' ; 5, Hvki iirn.i]- 

syllidn^ : 4, Le])to])Hyllidfr ; 5, ' 

lida' ; 0. Tiiiigi<la' (Ib'riiiatophilidiH). 


Key to Orders of Indian Insects (Adult Forms only). 

1. Mouthparts either retracted in cavity 

of bead or iiractically wanting or 

not inandibidate 

Moutli]jaris not retracted in cavity of 

liead but mandibulate ...... 

2. Ventral region of abdomen bearing 

either styli, vestigial legs or ventral 
tube ; never winged (Apterygota) ... 
Abdomen without styO, vestigial legs 
or ventral tul>e ; normally provided 
with wings in adult stage. (Ptery- . 
gota) 

3. Abdomen with more than one pair of 

styli ; never winged (Apterygota) . . . . 

Abdomen with at most one pair of 
styli, usually none ; adulr stAge 
normally winged. (Pterygota) .... 
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4 Abdomen consisting of six segnicuts 
or less, with a forked sucker on 
first ventral segiiiout and usually 
with A springing apparat\is (fiirciila) 
near the tip beneath 
.\l.dofneu consisting of t<‘n or more 
segments, no ventral sucker at its 
base, no terminal sin'inging appara- 
tus 

Basal four sogmcats o[ abdomen with 
ventral styles ; no cerci ; bead pear- 
slia})ed ; prothorax short 
W^ntral styles occurring to seventh 
segment; eerci present; iirothorax 

not short 

(i. Body jiever scaly ; monthparts con- 
cealed except for palpi ; apex of 
aljdonien without median ])rocess 
liodv iiHiially coviM’ed with minute 
scales ; ti])s of inont liparts visible : 
abdomen with nuelian (V‘rciform 
appendage ..... 
7. Body rather flattened ; eyes not ex- 
tending over front ; maxillary palpi 
n or B jointed ; eleventh tergite 
partly covered by tenth 
Body strongly convex above ; ev{‘s 
large, extending over the froiit ; 
maxillary palpi 7-jointed ; eleventh 
tergite not covered by tenth 
S. Wings developed in adult; . 

Wings ill adult not develo]>ed or 
vestigial ..... 
ft With forewings only present 
With two pairs of wings 
hi. Mouth not functional ; abdomen with 
a pair of caudal filaments 
Monthparts forming a proboscis, only 
exceptionally vestigial ; abdomen 
without caudal filaments ; hind- 
wings replaced by knobbed bal- 
teres 


CoLLKUBOr.A, 


PllOTlIR A. 


f'AMPoDFOlDA. 


Thvsanura. 


Macuiloida. 


Diptera, 


6 


7 


0 


33 

10 

12 

11 
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1 1 . Antennrc relatively large ; cross- veins 
wanting ; hindwings represented by 
minute halteres. (Some males of 
Coccidffi) Homopteha. 

Anteniuo inconspicuous ; cross-veins 

abundant ; no halteres . . . Ephemeroida. 

Hi, Eorewing liorny or leathery, of distinct- 
ly stouter texture than hind- 
wing ]:> 

Forewing membranous, of approxi- 
mately similar texture to hind- 
wing :>() 

13. Mouthparts formed for sucking j,; 

Mouthparts formed for biting 15 

14. Gula well-developed, very long , in 

some groups ; head projects for- 
ward and proboscis is bent at its 
base and lies under the head when 
at rest ; forewing usually not uni- 
form in thickness throughout . Hemiptera 

(Heteropt(ira). 

Gula absent or represented only by a 
small membrane ; head is deflexed 
and indexed so that, the base of the 
labium is in intimate connection 
with prosternum ; labium, when 
at rest, projects backwards between 
the legs, more or less in line with 
the head, and is not bent at a 
sharp angle to it ; forewing usually 
uniform in thickness throughout . Homoptera. 

15. Forewing minute ; prothorax small ; 

antenna short, with 4 to 7 joints ; 

no cerci ; minute insects , . Strepsiptera. 

Not as above . , . . . . , . 1*^ 

16. Apex of abdomen provided with move- 

able forceps Dermaptera. 

Not as above , . . b 

17. Forewing horny, forming a protective 

covering for ^hindwing ; forewings 
sometimes joined together; hind- 
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wings, wlien functional, folded trans- 
versely beneath forewiug when in 
resting position .... 
porewing leathery but never horny ; 
forewings never joined together ; 
Jiindwings, when functional, folded 
beneath forewdngs when in resting 
position but folds are always longi- 
ludinal and never transverse . 

J8, Large elongate insects ; bod}^ usually 
rounded (rarely flattened and leaf- 
like) ; forelegs not formed for burro w^- 
iiig or for catching prey ; hindlegs 
not formed for jumping. (Stick- 

insects) 

11 ind femora almost always much largc'.r 
than fore-femora and hindlegs 
formed for jumping or forelegs 
formed for burrowing ; bod}^ more 
or less rounded 

Hind femora not larger than fore- 
femora ; hindlegs not formed for 
jumping or forelegs for biuTowing ; 
body more or less flattened 
)y. Body rather elongate ; head trans- 
verse, vertical, very freely moveable, 
not set into the very long pro thorax ; 
forelegs formed for grasping prey ; 
no separate anal area to fore- 
wing ...... 

Body oval, much flattened ; head 
nearly concealed beneath oval pro- 
noiiim ; legs similar, not formed for 
grasping prey, with large coxrc ; 
forewiug with distinct anal area 
Moutlij'arts formed essentially for 
biting . . . . . . 

Hoiithparts formed essentially for 
sucking ..... 

Mouthparta formed for both biting 
and sucking (bees) 

Mouthparta rudimentary . 


COLEOPTERA. 


JhlASMOIDA. 


(IrTHOFJ'KRA, 


]\LaNT01I)A. 


Blattoida. 


Hymenoptera. 

Ephemeroida. 
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21. Antenn© inconspicuous, shorter than 

liead ; ventral surface of second 
and third abdominal segments of 
male provided with copulatory 
apparaiiis. Larva with extensile 
mask for grasping prey. (These 
two characters of Odonata are 
uni(^ue in insecta) . . . Odonata. 

Antenngc large, distinct, longer lhan 

liead . . . . ■ . , . ... 

22. Tarsi S-jointed 

Tarsi with less than 5 joints ...... 

23. Prothorax conspicuously enlarged 

Prothorax not conspicuously enlarged, 

onl}' moderately long ....... 

21:. Prothorax large, broad, often as broad 
as lie^id ; antennae and eexei long ; 
contour of outer margin of Irindwing 
strongly broken by re-entrant angle 
sey)a rating anal fan from remainder 
of wing Plecoptera. 

Prothorax long, narrower than head ; 
antenna:' moderate ; no ccrci ; no 
re-entrant angle on outer margin of 
liiiidwing ..... Kaphidioida.'*' 

23. Wings similar, narrow ....... 

W'iiigs dissimilar, the hindwing much 
smaller than forewing ; taj-.si with 2 
or 3 joints ; vortex of head {i.e,, 
space between eyes) (livided into 
t \^'0 ]>arts b\^ a Inugitudnial sutures . PsooiNA. 

20. Tarsi a])])ai'cntly l-joiiited ; cerci with 
sex'eral joints; anteiinEe with 3 to 
over 3(> joints ; front tarsi not 
swollen ; wings with Irajisx-erse 
suture near base ; no strong ciuss- 
veins ...... 1 softer A. 

Tarsi 3-jointed ; first joint of front 
tarsus swollen and containing a silk 
spinning organ ; a few siiong cross- 
veins Kmbjadina. 

III Ragliidioida. tliv tiii iiiir iciUlv .'i-jinited ; tutthc’ 4th joint >ni:dl 
hidden, llioio niii\ n-]>]iC(ir t* be Io?is lhan five). 
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Tiusi 2-iointecl ; ceroi one-jointed ; an- 
Teniise with 0 joints ; front tarsi not 
^\voUeu ; no transverse suture in 
w'ings ; very lew strong cross- veins . Zorapteka. 

•>T. Head produced into iiiandibulatc beak ; 

liindwing as broad as forewiug . Meooptera. 

No niandibnlate beidc (exceptionally 
present, in Croce and allies, in which 
rase tJie ^ liindwing is exf.reitiely 

slender and lujig) , 28 

;>s. Trotliorax conspieiioiislv enlarged; 

foreleg not raptorial . 20 

TroThorax not conspk'uonsly enlarged 

or lure-leg rajitorial 30 

Ih'otliorax long, slender, cylindrical ; 
wings transparent ; small insects, 
with .slender black body . . RAPiiiuioiDA. 

Hiothorax broad, not cylindrical ; 
wings usually with colour-pattern ; 
large insects, body not black . . Meoalopteka. 

oU. Mouthparts weakly developed ; fore- 
wing larger than liindwing, covered 
with hairs which usually form a 
distinct pattern ■, antenna? often ex- 
tremely long, tapering . , . Trichofticha. 

Moutbjiarts strongly developed ; wings 
tisualiy witiiont pattern, if present 
it is not produced by hairs ; antenna? 
various, but rarely extremely 

long . . . , . . , . , :>] 

■A. Wmgs similar (exceptionally di^siiiiilar 
in (hoccand allies, which ha\ (' hind- 
wing extreincdy long and slcMider 
and a mandibulatif beak) with many 
^'eins and cross-veins ; costal cell 
almost always hlled with cross-veins ; 
j.u'othorax more or less free. (It 
ihairation is reduced, e.g., in Coniop- 
terygida?, the wings are powder- 
ed) NEUROPTIiRA. 

i'hrewiiig larger than hindwing ; ?viiigs 
relatively few angular veins ; 
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costal cell without cross-veins ; if 
ueuration is reduced, the wings are 
not powdered ; prothoras fused 
with meso-thorax ; abdomen usually 
constricted at base and ending in 
a sting 01 specialized ovipositor (in 
female sex) 

32. Wings long, very narrow, margins 

fringed with long hairs, almost vein- 
less ; tarsi one or two-jointed, with 
swollen tip ; no cerci ; minute to 
small insects . . , . 

Wings broader and provided with 
numerous veins (if somewhat linear 
with reduced neuration, the tarsi 
with more than two joints and last 
tarsal joint not swollen) ; wings 
usually covered with scales, abdo- 
men always scaled 

Wings more or less broad, never very 
narrow ; neuration reduced ; no 
scales on wings or abdomen . 

33. Parasitic on mammals or birds . 

Not parasitic on mammals or birds 

34. Body strongly compressed laterally ; 

jumping insects (Fleas) 

Body not compressed laterally, more 
or less flattened ; unable to jump . 

35. Mouth with biting jaws 
Mouth with sueJimg beak . 

3(), zVntennse exserled, vdsible, though 
rather short . . . , . 

Anteiinoe inserted in piU, not visible 
from above . . . , . 

37. Beak not jointed ; tarsi specially modi- 

fied into hooks for grasping hairs of 
host, permanent parasites 
Beak jointed ; tarsi not specially modi- 
fied ; temporary parasites (Bed- 
bugs) 

38. Mouthparta formed for biting , , 

Mouthparts formed for sucking . 


Hymenoptera. 


Thysanoptera. 


Lepidoptera. 


IIOMOPTERA. 

. 34 

. 38 

SiPHONAPTERA. 

. 35 

Anoplura (Mallophaga). 

3f) 

. 31 

PUPIPAROUS DiPTERA, 
Anoplura (Pediculoida). 
Hemiptura. 

. 39 

. 
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jy Abdomen terminated by strong move- 

able forceps Dermaptera. 

Abdomen not ending in forceps 40 

40. Abdomen strongly constricted at base ; 

prothorax fused with metathorax 

(Ants, etc.) Hymenoptera. 

Abdomen not strongly constricted at 
base, broadly joined to the 

thorax 

41 . Very minute louse-like jumping insects ; 

prothorax inconspicuous, vertex of 
head divided into two parts by a 
longitudinal suture tarsi with 2 or 
3 joints. (Book-lice) . . . Psocina. 

Larger or at least not louse-like insects ; 
prothorax larger ; vertex or head 
not divided into two parts by a 
longitudinal suture ; tarsi usually 

with more than 3 joints ,42 

42. Hindlegs enlarged for jumping, the 

femora enlarged .... Orthoptera, 

Hindlegs not enlarged for jumping , , , , . 43 

43. Protliorax much longer than meso- 

thorax ; front legs modified for 

grasping prey .... Mantoioa. 

Prothorax not greatly lengthened ; 
front legs not modified for grasping 

prey 44 

41. No cerci ; body often hard-shelled ; 

antennae usually U -jointed . . Coleoptera, 

Cerci present ; antennae usually with 
over ID-joints, often with very many 

joints . 46 

lo. Cerci with more than 3 joints .46 

Cerci short, with one to 3 joints 47 
lii. Coxae greatly enlarged ; body flattened; 
antennae long, tapering. (Cock- 
roaches) Blattoida. 

Coxae not greatly enlarged ; body 
not flattened ; antennae moderate, 
not tapering (a few primitive 
Termites) . . . * , IsorTESA, 
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47. Tnrsi 5-joiated ; body very elongate, 

usually slender .... 
^Tarsi With 2 to 4 joints ; body not very 
elongate 

48. Front tarsus with lirst joint swollen 

and containing a silk-spinning organ 
Front tarsus not swollen . 

49. Tarsi apparently 4-joiiited ; cerci witJi 

more than one joint ; antenna) with 
9 to over 30 joints (Termites) 

Tarsi 2-jointed ; cerci one-jointed : 
antennae 9- jointed 

50. Body densely clothed with hairs or 

scales ; proboscis if present coiled 
under the head (Moths) 

Body hare or wi th few scattered hairs . 

51. Last tarsal joint swollen and with no 

claws ...... 

Last tarsal joint not swollen and with 
distinct claws . • , . 

52. Prothorax small, hidden when viewed 

from above ..... 
Frothorax dist net .... 
53 Beak arising from front part of head . 
Beak arising from back part of head . 


Phasmoida. 

Lmbiadina. 

Isoptera. 

ZORAPTERA. 

Lepidoptera. 

Thysanovteea. 

Diptera. 

IIemipteka. 

lIoMOPl'EKA. 


1. MACHILOIDA. iPlate 1.) 

A single Family .... Machilida<:. 


2. THY8ANUKA. (Plate 1.) 

A single Family .... LBPiSMATiDiE. 


3. PROTUEA. (Plate IL) 


A single Family in India . 


Protapterid^. 
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1. CMIPODEOIDA. 

I'lleventli tergite nearly or quite covered 
by tenth ; cerci jointed ; anal valvea 
very distinct .... Oamtodeid^e. 

Eloventli tergite fused with tenth ; 
ccrci single-jointed, forming strong 
forceps ; anal valves not distinct . JapyuldjjJ. 

5. COLLEMBOLA. (Plates I, III) 

Abdomen sub -globular with the seg- 
mentation obliterated. Tracheal 
system developed .... Smyntiiurid.®. 

Abdomen elongate, segmentation well- 
marked, occasionally the hfth and ■ 
sixth or the fourth, lifth and sixth 
segments partially fused ; fourth 
abdominal segment often much 
icngtheued. Traehcai system 

wTinting 2 

Pro thorax well developed, with definite 
tcrgum, bearing bristles. Cuticle 
usually granulated. P uicula attach- 
ed to ante-penultimate abdommai 

segment PoDuiUDAi. 

Prothorax much reduced, its tergum 
undeveloped. Cuticle not granu- 
lated. Furcula attached to penulti- 
mate abdominal segment , , Entomobkx iniE. 

6. EPHEMEROIDA. 

in forewing the upper cubital branch 
(Gu. 1) and the anal vein 1 d. verge 
very strongly at the base ; hind- 
tarsus with only four (often still 
fewer) freely movable joints (if a 
fifth joint is present it is closely 
connected with the tarsus and im- 
movable) (Ephemeioidea) 2 

B 2 



16 TENTATIVE KEYS TO ORDERS AND FAMILIES OF INDIAN INSECTS 


In forewing the upper cubital vein 
and anal vein 1 run parallel at the 
base (rarely weakly divergent) 

2. In forewing the subcosta is concealed 

in a fold of the membrane under 
the Kadius and is not visible apical- 
ly, only distinct at the base ; the 
branches ot Radius and Media even- 
ly approached to one another ; both 
wings dullj at most translucent ; 
legs female short and weak ; 
tibise and tarsi of male transversely 
grooved ; both sexes with only two 
anal bristles ; genital claspers three- 
jointed (exceptionally with more 
than two eud-joints), basal joint 

long 

In forewing the subcosta distinct 
throughout, fully developed . 

3. Both wings at most translucent, in 

Ml a] e si i gh tl y shi ning, i n female 
wholly dull ; no disconnected veins 
between spaces at hindmargin of 
wings ; legs weak, foreleg of male 
often long, hindleg always short 
and weak ..... 

Both wings transparent, shining ; on 
hind margin, especially of hind- 
wing, many short disconnected veins 
between spaces ; legs robust, always 
functional ..... 

4. In forewing anal-vein 1 not forked but 

connected with wng -margin by 
many to numerous cross-veins ; in 
hindwing the inner fork of the 
sector {R2 + R4) much longer than 
its stalk ; genital claspers with short 
basal joint, the second joint longest , 

In forewing anal-vein ] is forked once, 
cross-veins to wing-margin wanting ; 
iu hindwing the inner fork of sector 
shorter than, or at the most as long 


PaLINGENIAD/E. 


POLYMITARCID^. 


Ephemerid.^. 
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ns, its stalk ; genital claspers without 
short basal joint, the first joint 
longest ..... PoTAMANTillD.E. 
lliiid-tarsns with only four freoly- 
inovable joints (if a fifth joint is 
present, it is closely connected with 
the tarsiLs and is immovable) (Bae- 

toidea) G 

Hind-tarsus with five frecly-movable 

joints (Heptagenioidea) 9 

In fore wing Media not forked ; also 
simple ; beyond occurs a dis- 
connected supplementary nervure 
and beyond this a second which 
meets Mg but does not arise from 
Ml ; forewing usually with only 
small cross- veins ; hindwing very 
small and slender, with only 2 or 3 
longitudinal veins, or wholly want- 
ing ; wings pellucid , . . Bae'I'id^e. 

In forewing the Media is distinctly 

forked ......... 7 

Wings clouded with milky or dark 
colouring, ciliated on hindmargin ; 
hind wing wanting (only sometimes 
present in sub-imago) ; no dis- 
cfmnectcd supplementary nerviires, 
often with only a few cross- veins ; 
small species .... C/Entd.E. 

IVijigs pellucid ; hindwing present 
(occasionally wanting) ; wings with 

numerous cross-veins ..... . . 8 

In forewing Anal- vein 1 at base remote 
from Anal-vein 2, the latter near 
Anal-vein 3 ; between lower branch 
of Cubitus (Cu 2) and Anal- vein 1 
no disconnected supplemetary veins 
likewise between the long .supple- 
mentary vein and lower branch of 
Cubitus ; genital claspers (almost 
without exception) with two short 
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tenainal joints, the anterior the 

longer 

In fore wing at base Anal-vein 1 close 
to Anal-vein 2, the latter remote 
from Anal-vein 3, between lower 
branch of Cubitus (On 2) and Anal- 
vein 1, also between the long supple- 
mentarj vein and the lower branch 
of Cubitus, also in inner half of fork 
of Cubitus, there are several (usually 
two) disconnected supplementary- 
veins ; genital-claspcrs with only 
one short terminal-joint, the ante- 
rior the longer .... 

9. In anal -space 1 of fore wing many to 
numerous supplementary veins 
which run bent in an S-shape from 
Anal-vein 1 to wing-margin and of 
these some are forked, often with 
disconnected shorter supplementary 
veins between the connected ones ; 
pronotum well developed 
In anal-space 1 of forewing no bent 
S-shaped connected supplementary 
vems, but two pairs of long supple- 
mentary veins, of which the longer 
pair always lies near Anal-vein 2 ; 
two anal bristles .... 


7. ODONATA. 

1. F. w. and h. w. dissimilar, wings held 
more or less horizontally open 
(occasionally depressed or erected 
hut never touching) when at rest, 
the h. w. much broader at base 
than f. w. ; eyes touching or separat- 
ed, more often touching one another ; 
discoidal cell triangular, often differ- 
ing in shape in the f. w. and b. w. ; 


LEPrOPflLEBIAD^. 


Efhembkeli.id.e. 


SlPHLONURID^. 


ECDYONURIDyE. 
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male with two superior aual 
appendages, the inferior appendages 
usually fused into one (Anisopteia) . 
p. \y, and h. w. essentially similar, 
li. w. sometimes broader than f. w. 
hut never broadened at base ; wings 
held folded together over the back 
when at rest {except in Philoganga 
and some Lestidse when they are held 
open) ; eyes always well separated ; 
the discoidal cell a regular or 
irregular quadrilateral, entire or 
traversed by several nervures, some- 
times pointed externally but always 
four-sided ; male with two superior 
and two inferior anal appendages 
1 ^. Trigones of f. w. and h. w. similar or 
nearly similar in shajie and placed 
at equal distances from the arc ; 
antenodal nervures of first and 
second series not corresponding (ex- 
cept for occasional individuals) ; 
labium with middle lobe about equal 
in size to lateral lobes and not over- 
lapped by them ; ocelli arranged in 
a transverse line in front of vesicle . 

Trigones of f. w. and h. w. dissimilar 
in shape and placed at unequal 
distances from the arc ; antenodal 
nervures of first and second nervures 
corresponding ; labium with a small 
median lobe and two broad lateral 
lobes overlapping it ; ocelli arranged 
in a triangle around the vesicle 
3. Area between and Cu, just beyond 
MA as broad as that between Cu^ 
and posterior margin of wing. 
Quadrangle of h. w. and that- of f. w. 
quite different in shape, the fonner 
twice as wide distally as proxim il- 
ly. Sectors of wing (except MjU) 
zigzag (Anisozygoftera) 


3 


iESHNTD.E. 


Libelluljd^^. 


KjPIOPHLEBIAD^. 
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Area between and Cui just beyond 
MA generally narrower than that 
between Cui and the posterior 
margin of wing. Quadrangle of 
f. w. of the sime general shape as 
that of h. w, ; one may be longer than 
the other, but if one is widened 
distally, both are. Sectors of the 
w'ing tend usually to be continuous 
veins, not broken nor zigzag (Zygop- 
tera) .... ... 

4. Antenodal cross-veins 5 or more. 

Nodus usually more than one-third 
the distance from base of wing to 
apex. Quadrangle often crossed . Agrionid.®. 

Ante-nodal crossveins two (rarely three 
to five). Nodus usually from one- 
fifth to one -third of distance from 
base of wing to apex. Quadrangle 
not crossed , , 

5. Stigma narrow and elongate. 

arising nearer arculus than subnodus. 

Usually resting \vith wings held 

wide open Lestid^. 

Stigma very short, diamond-shaped 
or squarish. arriving nearer sub- 
nod us than arculus. All species 
resting with wings folded together 
over the back .... Ocenagrionid^. 


8. EMBIADINA. 

Vein R 4-i-o (or more rarely R 24-8) is 
forked in both, wings or at any rate 
in hindwing Embiad^. 

Radius with both branches unforked in 
both wings Oligotomid^. 

9. PLECOPTERA. 

Mandibles reduced to a weak lamina ; 
clypeus and labruin hidden beueatl^ 
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frontal shelf ; last joint of tarsi much 

longer than 1+2 .... Perlid/E. 

Mandibles, clypeus andlabrum normal ; 
last tarsal joint not longer than 
1 j-2 ; in f. w. 3 A is forked; ccrci 
vestigial, reduced to a single joint Nemourid^e. 

10. ISOPTEIU. 

1. Clvpeus not divided by median line ; 
radial sector with one or more 
superior branches (rarely more) ; 
fontanelle absent ; gula longer than 

broad Kalotermitid^. 

Clypeus divided by a median line ; 
radial sector without superior 
branches ; fontanelle present (some- 
times indistinct) ; gula as broad as 
long Tekmitid/E. 

11. BLATTOIDA. 

1. Middle and hind femora armed beneath 

along one or both margins with two 

or more distinct spines ....... 2 

Lower margins of mid and hind femora 
unarmed or armed with hairs and 
bristles only, or with one or two 

apical or subapical spines 5 

2. Last ventral abdominal segment (sub- 

genital plate) of female divided 
l)osteriorly and modified to form a 

valvular apparatus . . . Blattidj^: (Periplanetidae). 

Last ventral abdominal segment large, 
simple, semi- orbicular . . .... 3 

3. Supra-anal lamina (tenth dorsal plate) 

in both sexes usually transverse, 
narrow. Hind wings (when present) 

With an apical field, ulnar vein 
simple or bifurcate. Posterior femur 
usually sparsely armed with spines 
beneath Ectobiad^^, 
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Supra-anal lamina in both sexes more 
or less produced, triangular, or 
emarginate. Hindwing (when 
present) with or without triangular 
apical field, ulnar vein ramose. 

Posterior lemur usually strongly 

spined beneath 

4. Supra-anal lamina of both sexes trian- 

gular, entire, the cerci projecting 
considerably beyond this lamina. 

Tarsi without pul villi , . . Pseudomopid^ (Phyllodiei, 

miadaj). 

Supra-anal lamina in male more or less 
quadrate, with obtuse angles, in 
female broadly rounded or lobate, 
the cerci not projecting beyond this 
lamina. Tarsi with distinct pul- 

villi PhoraspididJe (Epilam- 

pridse). 

5. Supra-anal lamina in both sexes more 

or less produced, its posterior margin 

notched . fi 

Supra-anal lamina in both sexes short, 
transverse, its posterior margin 

straight or rounded 'i 

6. Claws with a distinct arolium . , PanchloridAi:. 

Claws without or with only a minute 

arolium Coeydiadje. 

7. Subgcnital lamina in male very small, 

without styles. Claws without 

arolia Panesthiad^. 

Subgenital lamina in male somewhat 
produced, furnished with a single 
style. Claws with a distinct aro- 

lium . . ^ 

8. Anterior part of the hindwing pointed 

or with much produced apical field 
or twice as long as forewing, folded 
in repose . . . . . Oxyhaload.®. 

Anterior part of hindwing rounded, 
with no apical field 


Perispherid^. 
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12. MANTOIDA. 

1 , Fore tibia with the outer edge un- 
armed beneath or at the most 
furnished with very minute tubercles. 

Pronotum not longer than fore 
coxa ...... 

Fore tibia with the outer margin 
spinulose beneath .... 

Fore femur beneath with the inner 
edge armed between the longer 
spinas with shorter spines usually 
throe in number. Antenna of male 
bipectinate. Vertex produced into 

a cone .Emtusid^, 

Pore femur with the inner edge armed 
beneath with spines which arc equal 
or with only the alternate ones 
smaller. Antenna of male 8imple> 

rarely unipectinate 3 

X Tibise as well as mid and hind femora 
carinate above. Pronotum elon- 
gate, with the posterior part, behind 
the transverse groove, almost thrice 
as long as the anterior part . . Vatida?. 

Tibiae and also the mid and hind 

femora even above ,4 

1. Legs or body appcndiculate {ix., 
furnished with lobes). Hind femur or 
segments of abdomen with lobes, or 

vertex of head produced conoidally . , , . 5 

Legs or body not appendiculate. 

Antennae simple in both sexes ...... 0 

•). Body robust. Pronotum shorter than 
fore coxae ; fore tibia with numerous 
external spines very crowded to- 
gether and procumbent, fore-femur 
with 3 or 4 discoidal spines and 4 
external spines; hind femur lobato 

or not Hymenopod D/B (Creobo- 

IridiB : Harpagidee). 


P ERL AMANT I D.E f A HlOr- 
phoscelidse). 
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Body small, slender in male, squat in 
female ; eyes rounded ; pronotum 
lit le shorter than fore coxae, more 
or less oval, or roundish, armed with 
conical tubercles on disc ; wings well 
developed in male, less so in female, 
which may be apterous ; fore femur 
with 4 discoidal spines and 4 or 5 
external spines ; fore tibia with 
6 or 7 external spines ; supra-anal 
lamina transverse, rounded ; cerci 
conical Oxypilida3, 

0. Pronotum dilated above the insertion 
of coxae, its lateral margins in this 
place broadened in a round manner, 
its anterior margin rounded . . Mantid.e.* 

Pronotum not forming any dilatation 
above the insertion of the coxse, 
its lateral margins straight or strong- 
ly dilated with the anterior margin 
not rounded . ..... 

7. Pronotum strongly dilated, its sides 
rounded or subangulate, anterior 
margin acutely emarginate . . CKfBRADODiD.E. 

Pronotum linear, equally broad every- 
where. All species coloured grey 
or coppery. Fore tibia armed 
with spines of various number on 
both sides ; mid and hind tibia not 
carinate ; fore-femur armed on inner 
side with spines, alternately one large 
and one small ; pronotum not visibly 
narrowed anteriorly at insertion of 
coxje and hence without a true neck ; 
in many cases the lateral margins 
of the pronotum are parallel or 
nearly so; in other cases, especially 
in HumhertieUa, the margins diverge 


•Note. — Giglio-Toshas recently divided several groups from the Manfida' but JH'' 
charaoterr} given are not sufficiently explicit to enable them to be included iu tbii? h''.^ 
and for the present these groups rriay be regarded as Sub-families of Mantidfc. fbes'; 
Sub-families are the Iridopleryginse, Pliotinin», Sibyllinse and Amelinae. 
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towards the head and hence 
the pronotum assumes nearly the 
shape of an heraldic shield ; tarsi 
xvitli five joints .... Eremiaphilida5. 


13. DERMAPTERA. 

]. Last dorsal segment of abdomen pro- 
duced between the forceps into a 
depressed and dilated lobe, formed 
b\A a fusion with the pygidium. 

Body very strongly flattened ; an- 
Uuina with over 40 joints ; f. w, with 
anterior portion, of dorsum reduced, 
exposing mesonotuni . . . Apachyid^. 

Last dorsal segment of abdomen not 
strongly produced and forming no 

prominent process ....... 2 

Second tarsal joint lobed . . . ForficulidvE. 

Second tarsal joint not lobed, simple, 
cylindrical ......... 8 

o. Last dorsal segment deflex ed between 
(be forceps, fused with pygidium 
which thus presents a vertical 
face LABIDUlUDAt. 

Last dorsal segment with posterior 
margin entire, not fused with pygi- 
dium which is free 4 

4. Femora compressed and keeled . . Pygidicranida^. 

Femora not compressed keeled . Labiad^, 


14. PHASMOIDA. (Plates IV, V.) 

L The four posterior tibiae with an ira- <■ 

pressed triangular apical area 2 

i'lie four posterior tibiae with no im- 

})ressed triangular apical area 6 

2. Median segment distinctly shorter than 
rnetanotum, often much shorter. 

Apterous .... Obbimidas. 
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Metiiau segnieot longei than inetaiio- 
turn or subequal to it. Often 
winged 

3. iVntenni© in male elongate, in female 

very short. Meaonotum quadrate or 
transverse. Forewings in female 
covering most of the abdomen. 
Lateral margin of abdomen entire 
and strongly dilated in form of a 

leaf 

Anteimae equal in both sexes, elongate. 
Mesonotum longer than broad. 
Foi'ewmgs in female (if present) 
shortened. Abdomen with lateral 
margins not entire nor dilated in 
form of a leaf .... 

4. Claws minutely pectinated, horewings 

(if present) filiform or stipuliform 
[i.e., thread-like or bud-like) ^ . 

Claws smooth. Forewings (if present) 
lobiform, very rarely filiform 

5. Median segment much shorter than 

metanotum, transverse or little 
longer than broad. Apterous 
Median segment longer than iiietano- 
tum or equally long or at least much 
longer than broad, Often winged . 
C. Antenna distinctly shorter than fore leg 
Antenna longer than fore leg or at 
least as long . . . • 

7. Antenna shorter than fore leg or little 

longer ...... 

Antenna slender, indistinctly jointed, 
much longer than fore leg 

8. Fore femur not armed above or equally 

dentate on both sides or not trian- 
gular ...... 

Fore femur triangular, armed with 
spiiiose teeth above on the inner side 
only or more strongly on the inner 
side. Cerci often large, leaf-shaped , 


PEYLLlDi®,, 


Asoifkasmid^ (Ascejiii 
midae). 

HeTEROFTER YG J D. E , 


CLITUMNIDiE. 

Lonchodida:. 

NeCROSCIAD/E. 

Phi balosom atid-E . 

Acrophyleid^. 



iK.NT-^^iVE KEViS 10 6BI>EftS AND FAMILlEfcJ OF INDIAN INSEOTS 27 

15. ORTHOPTKKA. 


j. .VjiUiiiiH much louger than body, lila- 
lucutous, delicately tapering . 

AiiieniiH almost always shorter than 
liody. generally niucli shorter than 
body, generally thread-like and nev er 
di.stiuctly tapering 

'j,. Tarsi o-joiuted , , . . . 

Tarsi 4-jointed 

0 , Aisditory organ always present near 

base of fore- tibia ; a stj'j delating 
(ti'gaii usually present on wings 

A'o auditory organ, and no stridulating 
organ on wings .... 

1. June- tibia cn'argcd and fitted for 

Iniriowiug ..... 

Kuie tibia not enlarged, litted fop 
walking, not specially modified for 

burrowing 

•i, Tlircc small ocelli ; front tibia scarcely 
dilated, but with three or four strong 
s] lines at apex ; hind femur greatly 
enlarged ; tarsi one-or two-jointed, 
tile second joint minute, compressed ; 
.species less than 20 mm. in 
length ...... 

Two large ocelli ; front tibia dilated, 
Its outer edge strongly toothed, hind 
femm: scarcely enlarged ; tarsi 3- 
jointed ; over 23 mm. in 

length 

b. Claws without arolium (pad) between 
them ; pronotum extending over the 
abdomen ; f. w\ vestigial, consisting 
oi small scales at the base of the 
usually large hindwings . 

Claws with a pad (arolium) beneath 
and between them ; pronotum at 
most extending over only extreme 
liase of abdomen ; forewing usually 
tveil developed 


Ukyllidau 


TETTIGONtALUE. 

CtRYLLAORlD/E, 


Tridaotylida;. 


Gryllot.alpid^e. 


AcRYDID/E. 


Acrididas. 


T 


3 


6 
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16. THYSANOPTERA. 

1. Female with an ovipositor, formed 

from two pairs of goiiapophyses, 
arising from 8th and 9th abdominal 
segments ; last abdominal segment 
rarely tubular, in female beneath 
lengthwise separated and usually 
conical, in male usually bluntly 
rounded, never tubular. Wings mi- 
croscopically haired ; forewing 
with marginal vein and at l«ast one 
longitudinal vein reaching apex 
(Terebrantia) 

Female without ovipositor ; last abdo- 
minal segment in both sexes beneath 
always closed, usually tubular. 

Wings not setaceons, forewing with 
a single, simple, shortened middle- 
vein, (Tubulifera) 

2. Ovipositor bent upwards. Wing broad 

and rounded at tip. Body not de- 
pressed, Antenna 9- jointed . . ^^loLOTHRiPiDAi. 

Ovipositor bent downwards. Wing 
narrow, usually pointed at tip. 

Body more or less depressed. An- 
tenna with 0 to 8 (only exceptionally 
9)joint3 

8. Last abdominal segment in female 
conical, not strongly cliitiriized, 
rarely more strongly than preceding ■ 
segments ; bristles on 9th and 10th 
segments not extraordinarily long 
am] robust, never spinous . . Tftripid^, 

Last abdominal segment in female 
cylindrical, very strongly cliitiiiized ; 
bristles of 9th and 10th segments ex- 
traordinarily long and robust, spinous Panch^tothripid.e. 

4. Tube considerably elongated, 3 or 4 
times as long as the head and almost 
as long as all the remaining segments 
together Hystricothripid.e. 



tentative keys to OKDEHS and FiVMlJUES OP IKDLAN INSECTS 

Tube much shorter than the remaining 

segments together 

ij. Third antennal joint on distal J3art with 

a cincture of strong sensory pegs . EcacanthotiiripidvE. 

Sensory pegs of third antennal joint 
not more strongly developed than 
on other joints 

(j. Sixth abdominal segment at least in 
male with a strong horn-shaped 
appendage on each side . . Megathripio^. 

Sixth abdominal segment in male with- 
out such 

7. The anterior ocellus not more widely 
he|)arated from both the lateral 
ones than these are from one anothiT. 

Head in front not produced above 
t he eyes ; vertex not sharply conical, 

• rarely projecting above the root of 
antenna Phlueothrifid^. 

Anterior ocellus more widely separated 
from both the lateral ones than 
these are from one another. Head 
in front more or less produced above 
the eyes ; vertex conical, usually 
projecting above root of antenna, 
reaching to summit of anterior 
ocellus, and usually with a strong 
bristle in front near the eye . , InoLOTnRiFiijiii, 

17. ZORAPTERA. 

A single Family . . . ZoKuTYPiDdi. 


18. PSOCINA. (Plate VI) 

h larsi two- jointed in both adult and 

larva ........ 

Tarsi 3- jointed in adult, two jointed in 
larva ...... 

- ^Tibital loop of f. w. absent, or, if present, 
not touching or connected with M 
above it (fig, 1) . . . , CiECiLiiDi®. 
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Cubital loop of f. w. present, either 
joined to M above it by a cross-vein, 
or just touching M, or fused with 
M for a greater or less distance 

(fig- 2) 

3. Meso and meta-thorax completely fused 

together ; imago absolutely without 
wings (fig. 3) . . . . 

Meso and meta-thorax se}.'arate ; imago 
only rarely wingless 

4. Imago wingless or at most with only 

very reduced f.w. and noh. w.; pro- 
thorax large and broad, vLsible from 
above ...... 

Imago winged, prothorax small . 

5. Claws with one tooth before apex. 

Antenna with more than 50 joints ; 
long narrow scales on wing squamm, 
on ends of femora and base of tibiae, 
and shorter broader scales on dorsal 
surface of abdomen (fig- 4) 

Antenna with less than 50 joints, no 
scales tfig. 5) Claws not toothed . 
0. F. w. Cug and 1 A not ending in one 
point, anteniue with more than 13 
joints (fig. 6 .... 

F. w. Cug and 1 A ending in one point, 
antennae with 13 joints . 

7. Wings with numerous fine and short 

hairs between the s(‘ales (fig. 7) 

No scales or hairs on body or wings . 

8. Cubital loop of f. w. not touching M 

above it (fig. 8) , 

Cubital loop of f. w. either just touching 
M or fusing with M for a short 
distance (fig. fi) . . . . 


PsCK'lDAi. 


Troctid.e. 


LKFlDILUDm. 

AlROPIDyE. 


LKrTDor.soriDa':. 


Amphientomid.f. 


Mesopsoctd.e. 


^Iyopsoctd.e. 


19. ANOPLURA (M.\LLOPHAGA). (PImoVII 


1. Antenna filiform, exposed, 3- or 5- 
joiiited ; mandibles vertical ; meso- 
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and meta-tlioracic segments usually 

fused. (Ischnocera) 

.^jileuna clavate or capitate, concealed, 

1-joiuted ; mandibles liorizoutal ; 
meso- and meta-thoracic segments 
\vith sutural line usually visible 

(Amblycera) 

'! Antenna 3-jointed ; tarsi with one 

claw ; infesting mammals . . TRTCiioDECTiDyE. 

Antenna S-jointcd ; tarsi with two 

claws ; infesting birds . . . PniLorTERi d.e. 

I'arsi with one claw ; infesting guinea- 
pigs and marmots . . . Gykopid.e 

Tarsi with two claws ; infesting birds .... 

4. With six pairs of abdominal stigmata 

(on segments 2 to 7) . . . Kicixid.e. 

With six pairs of abdominal stigmata 
(on segments 3 to 8) 


.*). Ocular emargination distinct, more or 

less deep L^EMOUOTlIiUIDAi 

Ocular eiiiargi nation absent or very 

slight MENOPONimE. 


4 


19. ANOPLURA (PEDICULINA). (Plato VII) 

1. begs not formed for clinging. Tibim 
without thumb-like process. Tibia 
aTid tarsus very long and slender. 

Head anteriorly with a long tubular 
extension at the apex of which the 
mouth opening is situated . . H.emato^iyzid.e. 

Legs formed for clinging. Tibia with 
a thumb-like process. Tibia and 
tarsus usually very short and thick. 

Head anteriorly without tubular 

extension 2 

Proboscis short, barely reaching the 
thorax. Eyes large, prominent, and 
distinctly pigmented . . . PediculiD/E. 
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Proboscis very long, sometimes ex- 
tending backwards to the anterior 
part of the thorax. Eyes rudi- 
mentary or wanting . . . HasmatopjnjdAi. 


20. IIOMOPTERA. 

1. Tarsi 3-jointed ; antenna very short, 

with a small terminal bristle ; rost- 
rum plainly arising from head ; 

active free-living species 

Tarsi two or one-jointed ; antenna 
usually well developed, sometimes 
absent, without conspicuous ter- 
minal bristle ; rostrum appearing 
to arise between the front legs, 
sometimes absent in the male ; 
female sex often inactive or in- 
capable of moving ....... ‘d 

2. Three ocelli, placed on disc of vertex ; 

antenna with short basal joint, ter- 
minated by a bristly process divided 
into about five joints ; front femur 
thickened and usually spined be- 
neath ; male with a sound-produc- 
ing organ on each side at base of 
abdomen ; fairly large or very large 

species ..... ClCADlDAE, 

Two ocelli (rarely three or more or 

entirely absent) 3 

3. Ocelli placed beneath or near the eyes, 

usually in cavities of the cheeks ; 
pronotum neither armed nor un- 
usually developed. (Fulgoroidea) ..... 1 

Ocelli (rarely absent) placed between 
the eyes, on the vertex, on the front 

or on the front margin of the head ..... 1^ 

4. Antennal flagellum segmented. No 

mobile spur on hind tibiae. Lateral 
ocelli net outside the lateral carinsc 
of frons ; lorde plainly visible in luJi 
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view forming a continuous curve 

with clypeUS . , ' . . TETTIGOMETRIDiE. 

Antennal flagellum not segmented. 

Lateral ocelli outside tho lateral 
carinsc of fro ns, generally beneath 
the eyes ; lorce not visible in full 
view or forming an angle with 

clypeus ......... 5 

0, Hind tibiae with a mobile spur at apex. 

Tegmina without a costal area . Delphacid.®. 

Hind tibiae without a mobile spur 6 

G. Three ocelli present .... CixnoiF. (]>arl). 

Two or no ocelli 7 

7. Posterior angle of mesouotuin res* 

tricted off by a groove or fine line. 

Costal area present or absent . . • TROPinucHiDa*". 

Posterior angle of mesonotum not res- 
tricted off by a groove or fine line 8 

8. Anal area of wings reticulate. Lateral 

ca rinse of frons continued onto cly- 
peus. No co.stal area, or only a 
very narrow one without cross- 
veins. Clavus open, the Cug (claval 
suture) and claval veins continuing 
to apical or hind margin and often 

branched FulG0RId;e. 

Anal area of wings not reticulate, or, 
if so, then lateral carinte of frons 

not continued onto clypeus ...... 9 

Face transverse or nearly as long as 
wide, lateral edges angular. Anal 
area of w'ings sometimes reticulate, 
in which case no lateral carinse on 
clypeus. With or without costal 
area. Clavus often roundly closed ; 
claval veins reaching .apex of clavus 
the suture (Cug) and claval veins 
continuing to the apical or hind 
margin, and sometimes branchtid . EuRYBRACHiD.a!:. 

Lateral edges of face not angular, or, 
if so, then face distinctly longer than 
^^idc 


V 
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IVoboscis very long, sometimes ex- 
tending backwards to the anterior 
part of the thorax. Eyes rudi- 
mentary or wanting . . . H^matopinidal. 


20. HOMOPTEEA. 

1. Tarsi 3-jointed ; antenna very short, 

with a small terminal bristle ; rost- 
rum plainly arising from head ; 
active free-living species .... 

Tarsi two or one-]ointed ; antenna 
usually well developed, sometimes 
absent, without conspicuous ter- 
minal bristle ; rostrum appearing 
to arise between the front legs, 
aomctimcs absent in the male ; 
female sex often inactive or in- 
capable of moving 

2. Three ocelli, placed on disc of vertex ; 

antenna with short basal joint, ter- 
minated by a bristly process divided 
into about five joints ; front femur 
thickened and usually spined be- 
neath ; male with a sound-produc- 
ing organ on each side at base of 
abdomen ; fairly large or very large 
species ..... Cicadid^. 

Two ocelli (rarely three or more or 

entirely absent) 

3. Ocelli placed beneath or near the eyes, 

usually in cavities of the checks ; 
pronotum neither armed nor un- 
usually developed. (Fulgoroidea) . 

Ocelli (rarely absent) placed between 
the eyes, on the vertex, on the front 
or on the front margin of the head . 

4. Antennal flagellum segnient^ed. No 

mobile spur on hind tibiae. Lateral 
ocelli net outside the lateral carinae 
of frons ; lorae plainly visible in luli 
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view forming a continuous curve 

with clypous . , . . Tettigometrid/E. 

Antennal flagelliiin not segmented. 

Lateral ocelli outside tlic lateral 
carinse of frons, generally beneath 
the eyes ; lor* not visible in full 
view or forming an angle with 
clypeus 

5. Hind tibiae with a mobile spur at apex. 

Tegmina without a costal area , Delphacid.®. 

Hind tibiae without a mobile spur . . , , 

0. Three ocelli present .... CTxiin® (part). 

Two or no ocelli 

7. Posterior angle of mesonotiim res- 

tricted off by a groove or fine line. 

Costal area present or absent . . • TKoriDUCHiD®. 

Posterior angle of mesonotum not res- 
tricted off by a groove or fine line . 

8. Anal area of wings reticulate. Lateral 

carina) of frons continued onto cly- 
peus, No costal area, or only a 
very narrow one without cross- 
veins. Clavus open, the Cu 2 (cl aval 
suture) and cl aval veins continuing 
to apical or hind margin and often 
branched Fulgorid®. 

Anal area of wings not reticulate, or, 
if so, then lateral carinse of frons 
not continued onto clypeus ..... 

£). Face transverse or nearly a.s long as 
wide, lateral edges angular. Anal 
area of wings sometimes reticulate, 
in which cas(; no lateral carinae on 
clypeus. With or without c<Jstal 
area, Clavus often roundly closed ; 
claval veins reaching apex of clavus 
the suture (Cug) and claval veins 
continuing to the apical or hind 
margin, and sometimes branched Eurybrachid®. 

l*ateral edges of face not angular, or, 
if so, then face distinctly longer than 
wide 


7 


8 


y 
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10. Tegniina without a costal area, or with 

only a small one without transverse 

veins 

Tegmina with a distinct costal area 
with transverse veins 

11. Claval vein not entering apex of a 

closed clavus, but joining the com- 
missure or suture before apex, or 
the clavus is open ...... 

Claval vein entering apex of clavus , . . . 

12. Apical segment of labium short or very 

short {Yenata an exception) . . Derbid^. 

Apical segment of labium much longer 

than wide, sometimes very long .... 

13. Sides of clypeus acute or with carinee. 

Apart from the lateral edges, frons 
generally with two or three Carina) . Dictyophaeid^. 
Apart from the lateral edges, the frons 
with not more than one (median) 
carina. Sides of clypeus rounded, 
without carinse . . , . Cixiid^ (pa^rt). 

14. Base of abdomen with one , or more 


appendages bearing three hemis- 
pherical depressions . , . Achilixiid^.* 

Base of abdomen without lateral ap- 
pendages . 

15. Tegmina when it rest nearly horizontal 
or but slightly tectiform. Hind 
margin beyond clavus generally 
expanded, and when at rest overlap Achilid^. 
Tegmina when at rest steeply tecti- 
form ; hind margin beyond clavus 
not expanded, and do not overlap 
when at rest 

10. Tegmina large, tectiform. Hind edge 
of pronotuin slightly roundly eraar- 
ginate ; mesonotum large, long. 

No spines on hind tibiae . , AMPHiscEPiDiB y 

loniadse). 


11 


1-J 

11 






(AcaiiiV 


* Not Indian. . 

t Not Indian tut some genera are Malayan, 6o tligit this Family may he cipetto; 
be found in the Indian Region, 
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'feiimina generally smaller. Head as 
wide, or nearly as wide, as the 
thorax. Posterior edge of prono- 
tiiin straight, rarely slightly con- 
c;ive ; mesonotiim short. Hind 
tibi® with spines. Tegmina often 
coriaceous or sub coriaceous . 

17. Claviis not granulate 

Chnnis granulate. Apex of clavus 
sometimes blunt and closed, some- 
times open. Claval veins separate 
or jointed together at apex . 

PS. Head wider than proiiotiim, seldom a 
little narrower, sides of clypeus often 
without carin®. Proiiotum without 
carin® or with an obscure median 
carina ; meson otum very large : 
front legs simple .... 
Head narrower than pronotuni. Sides 
of clypeus with carin®. Prono turn 
with car in®. Front legs expanded 

10. Pronotiini prolonged backwards into a 
hood or process of variable form 
usually extended over abdomen and 
much elevated ; antonn® Inserted 
between and in front of eyes . 
Proiiotum not prolonged over base of 
abdomen 

- 0 . Tibi® smooth, hind tibia armed with 
one or two stout spines and an 
apical cluster of spi miles ; ocelli 
placed on vertex, rarely absent 
Hind tibia with a double scries of 
spines beneath : ocelli variable in 
position, rarely absent, usually 
placed in front margin of head 
almost in a line with front of eyes. 

-^1. Farsi two-jointed, the basal joint 
occasionally reduced, terminal joint 
with two claws ; wings, w^hen pre- 
sent, four in number ; sutures 
between body -segments distinct. 


ISSIDJ?. 


Flatid.e. 


Ricaniad.e. 


LopHoriD^. 




OERCOPlDJi; 


Jassuue 


18 


20 
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mouth-parts usually well developed 
in both sexes, labium usually long ; 
nymphs sometimes scale-like, legless 
and immovable but, if so, abdomen 
always provided with vasi form orifice ■ . . . 

Tarsi one-jointed, with a single claw ; 
wings, when present (males only) 
a single pair (the fore wings only, 
the hindwings aborted) ; females 
always wingless, often without legs 
and scale-like, grub-like or gall-like 
so that they rarely move after 
maturity, remaining fixed to their 
host-plant ; rostrum wanting in 
adult males, in female very short ; 
sutures between body-segments of 
female often indistinct ; abdomen 
never provided with a vasiform 

orifice .4 

22. Legs with thickened femora ; antenna 

kng, with five to ten joints, last 
joint with two fine”apical bristles ; 
f.w. rather thicker than h.w.. some- 
times more or less coriaceous ; pad 
between tarsal claws, prominent, 
bilobed , . ' . . . PsYLLlDA^. 

Legs long and slender ; wings of more 
or less similar consistency ; antenna 

with 3 to 6 joints 23 

23. Wings membranous and rarely absent 

in adult, usually opaque ; body 
more or less covered with white 
waxy powder ; a pad-shaped or 
spine-like process between the tarsal 
claws AleyrodidaiV 

Wings transparent though sometimes 
coloured, and often absent ; body 
not covered with white waxy powder 
but occasionally with waxy fila- 
ments, threads or tufts ; process 
between tarsal claws absent c r 
nearly so , , . , . ApHiDiD.i\ 
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04 Insects enclosed in a resinous cell with 
three orifices ; adult female apod- 
0U8 with the mouthparts at one 
end and at the other end three 
tubular projections, one bearing the 
anus and the other two the meso- 
thoracic spiracles, with an asso- 
ciated dorsal spine-like projection,, 
legs wanting ; male with simple 
eyes, either winged or apterous, 
both fonns usually occurring in the 

same species .... Lacgiferid.e (Tachar- 

diadae). 

Insects not enclosed in a resinous 
cell ; adult female with legs or 
apodous, but without anal spine ; 
male with simple or compound 
eyes, usually winged (always winged 
in Indian species, so far as known) CocciDiE, 

21. HEMIPTKRA. 

1. Antenna conspicuous, capable of being 

moved about freely in front of head .... 2 

Antenna more or less concealed, either 
situated on the underside of the 
head, to which it is closely ad- 
pressed, or in a fovea beneath the 
head, apex of second segment never 

extending as far as apex of head ..... 2d 

2. Abdomen clothed beneath with silveiy 

velvety pubescence (aquatic or sub- 

aquatic species) .3 

Abdomen not clothed beneath with 
silvery velvety pubescence (not 
aquatic and rarely (Saldidae) sub- 

aquatic species) . . 7 

3. Antenna five-jointed . . Na!:oga^tda^ (Hebridae). 

Antenna four- jointed. . 4 

4. Coxae contiguous or nearly contiguous ; 

scutellum visible .... Mesoveliad.®. 

Coxae widely separated ; scutellum 
covered . « , 5 
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5. Head mucli elongated in front of eyes, 

many times longer than broad . Hydrometrid^. 
Head not elongated, as wide across 

eyes as long ........ 

6. Posterior femora not reaching apex of 

abdomen ..... Veliad.^. 

Posterior femora long and slender, 
reaching far beyond apex of abdo- 
men Gerrid^, 

7. Scutellum reaching at least to base 

of membrane, or at least half as long 
as abdomen, sometimes covering the 
whole abdomen and anal append- 
ages 

Scutellum not reaching to base of 
membrane nor to middle of abdo- 
men .. ....... . 

8. F.w. longer than body, folded in at 

base of membrane . . . Plataspidid^. 

F.w. straight, not folded in at base of 

membrane ......... 

y. Scutellum convex and very large, 
nearly or quite covering abdomen 
and also covering whole of f.w. 
except extreme base of outer 
margin ; h.w. with hamus (a heavy 
abrupt spur-like vein) . . . Scutellerid^. 

Scutellum large, but not covering 
outer margin of corium. Hamus 
usually absent .... Graphosomatid^, 
Scutellum moderate, corium always 

exposed. Hamus usually absent 

](). Basal ventral segment almost com- 
pletely covered by metasternum ; 
scutellum variable in size and shape Cydnid^. 

Spiracles of basal ventral segment 
hidden by posterior margin of mota- 

sternum Pentatomid^, 

11. Tarsi in adult apparently 4-jointed, 
really 3-jointed but the second seg- 
ment divided by a pseudo -joint ; 
wings reduced to short stumps ; 
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ejes absent, mid ,and hind tibise 
with at least four pseudo-joints . PoLYCTENiDiE. 
Tarsi not 4- jointed 

yi Mosopleura and metapleura composed 
of one piece only ; f.w. without 
cuneus . . . . , 

Meso pleura and metapleura composed 
of several pieces ; f.w. with cuneus 

13. Tarsi 3- jointed . 

Tarsi 2-jointcd 

14. Rostrum not bent at base, in repose 

lying against lower surface of head 
Rostrum short, bent at base so that 
in repose it does not lie against lower 
surface of head 

15. Antenna usually elongate and 4-jointed, 

inserted on upper part of side of 

head ......... 

Antenna inserted below a line drawn 
from Centre of eye to apex of face .... 

IG. Legs of moderate length ; femoral 

apices not nodulosely clavate . Coreid^. 

Legs long and slender, femoral apices 
nodulosely clavate . . . Berytid^.. 

17. Ocelli present LYG.®iDyE. 

Ocelli absent Pyrrhocoeidas. 


12 


13 


23 

14 
21 

15 


18 

1 () 

17 


18. Rostrum long ; ocelli placed between 

the eyes AcANTHiADAi (Saldidas). 

Rostrum short ; ocelli, when present, 

placed behind the eyes . . . ‘ . . 19 

19. F.w. complete, membrane distinct. If 

apterous, large heavily built species .... 20 

F.w. entirely membranous. Small 

species IlENICOCEPHALIDAi. 

20. Rostrum 3-jointed .... Reduviidas. 

Rostrum 4-jointed .... Nabidid^e. 

21. Foreleg short and stout, with long 

coxa, short thick femur, and curved 
pointed tibia ; frequently without 

tarsus Phymatidas. 

Foreleg normal 


22 
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22. F.w, more or less reticulate, consisting 

of strong irregular thick lines form- 
ing a network of cells. Foreleg 
inserted on posterior margin of pro- 

stemum Tingitid^. 

F.w. neither reticulate nor cellular. 

Foreleg inserted on disc of proster- 

n\im . , . . 22 ^ 

22u. Tylus forming anterior projection of 
head ; bucculse forming a rostral 
sulcus ; margin of body more or less 
simple or furnished with well 
separated irregular lobes . . Aradtd.k. 

Tylus at end of a deep incision 
extending caudally from anterior 
margin of head ; buccnlae forming 
no appreciable rostral sulcrs ; 
margin of body furnished with 
lobes, separate or fused, which 
form a practically continuous 
lamina encircling the whole . Tkrmitafhidida;, 

23. F.w. with veins more or less areolalely 

joined. Third antennal segment 

thickened towards base , . . DiPSOCORiDiE (Ceratoooni 

bidfe). 

F.w. with veins never areolately joined. 

Third antennal segment not thick- 
ened towards base 24 

24. Macropterous forms with f.w. without 

an embolium but, with complete 
cunous and with ocelli obscure (ex- 
cept in Isometopinae). Head rarely 
produced horizontally , . . Mirid^ {Cap.sidfc). 

Macropterous forms with f.w, with an 
embolium hut with incomplete 
cuneus and ocelli well-developed. 

Head produced horizontally in front , . . . 25 

25. Rarely brachypterous. Clypeus elon- 

gate. Ocelli present. Head not 

channelled beneath . . . Anthocorid^. 

Always strongly brachypterous, wings 
reduced to mere stumps. Head 
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more or less channelled beneath. 

Ocelli absent .... Cimicid.®. 

•^6. Body short and broad ; head very 
broad, with prominent eyes ; ocelli 
present ; antenna free but second 
segment not extending as far as 
apex of head. Posterior legs thin, 

formed for running . . . Ochthekid.e (Pelogonidae). 

Body elongate or ovate, head of 
moderate size. Antennse concealed, 
usually in fovese on underside of 

head . 27 

•27. Forelegs inserted on or near the fore 

margin of pro sternum ....... 28 

Forelegs inserted on hindmargin of 

prosternum .......... 30 

28. Antenna 3- jointed ; last pair of abdo- 

minal spiracles siphiinculate forming 
a long tubular appendage to abdo- 
men Nepid^. 

Antenna 4-jointcd ; last pair of abdo- 
minal spiracles not si phunculate ..... 29 

29. Antenna more or less simple. Legs 

not, or scarcely, flattened. Wings 

not reticulate .... Naucorid.®. 

Antenna highly modified. Legs 
strongly flattened. Wings more or 
less reticulate .... Belostomatid^. 

30. Rostrum free, composed of 3 or 4 seg- 

ments Notone CTii).®. 

Rostrum concealed, apparently un- 
jointed, or composed of two seg- 
ments at most «... Corixid.^). 


22. MEGALOPTERA (Meganeuropteea). 
A single Family in India . , , Stalid^. 


23. RAPHIBIOIDA. 


A single Family 


, Raphidiad^. 
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24. NEUROPTERA. 

1. Fore leg formed for seizing prey ; pro- 

thorax long Mantispid^. 

Fore leg not raptorial 

2. Venation very reduced ; no cross-veins ' 

between costa and subcosta ; very 
small species, often covered with 
whitish powder ; hindwing always 
smaller than fore wing . , . Coniopterygid^. 

Veins and cross -veins abundant ; cross- 
veins always between costa and sub- 
costa 

3. Antenna clubbed 

Antenna not clubbed , r 

4. Antenna less than one-third length of 

forewing. In forewing, behind point 
of fusion of subcosta and radius, is 
an elongate cell of variable form 
but constant position . , Myrmeleonid^e. 

Antenna more than half length of fore- 
wing. In forewing no greatly elon- 
gated cell behind point of fusion of 
siib costa and radius . . . Asoalaphtd;e. 

5. Forewing triangular ; hindwing long 

and narrow, at least twice length of 

forewing ..... Nemopterid/E. 

Not as above 

G. Forewing very broad and rounded. 

Costal area usually wide. In fore- 
wing veins Sc, and R 2 run paral- 
lel to one another and all coalesce at 

a])ex Psychopsid^. 

Not as above ......... i 

7. Antenna thread-like, long S 

Antenna moniliform or pectinate 

8. Both wings approximately equal in 

breadth ; a transverse veinlct near 
base of subcostal area ; less than 
30 cross-veins on costal area between 
base and stigma .... Chrysopid^., 
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Hind wings only about | breadth of fore- 
wing ; no transverse veinlet near 
base of subcostal area ; more than 
40 cross-veins on costal area between 
base and stigma . . , . ApocnRYSiD^E. 

f|. Ocelli absent ; female with ovipositor DiLARiDAi. 

Ocelli present ; no ovipositor . . . . . , ]q 

10, Subcosta and radius coalesce apically ^ 

Subcosta and radius separate, although 

approximate . . . , . . . .13 

11, Media two-branched in both wings . Osmylid^., 

Not as above 12 

12. Costal area of forewing not greatly 

broadened. Humeral vein not re- 
current nor branched . . . Sisykidac. 

Costal area of fore wing distinctly • 
broadened. In forewing R2+3 
become separated from remainder of 
radial sector and is attached separa- 
tely to Rj ; this results in radius 
having two sectors each of which is 
forked {Annandalia, Noiiobiella) . SYMPHEROBiiDyE, 

13. Subcosta reaches margin of wing ..... M 
Terminal portion of subcosta atrophied 

so that it does not reach wing- 
margin ; f.w. frequently falcate at 

apex BEROTHIDiE. 

11. coalesces with stem of pectinately- 
hranched radial sector, so that stem 
of radial sector is suppressed. Mar- 
ginal dots usually present . . Hemerobiid.'E. 

R. separate from stem of radial sector. 

Marginal dots absent. {Rapisma) . Ithonid^, 


25. STREPSIPTERA (Plate 8 ). 

1. Female thoracic spiracles not usually 
discernible, never prominent. Male 
tarsi 3-join ted ; prothorax some- 
times invisible at sides. Male an- 
tenna 7-jointed, with third to sixth 
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joints laterally produced, seventh 
elongate ..... 

Female thoracic spiracles more or less 
easily discernible, generally promi- 
nent. Male tarsi 4-jointed ; pro- 
thorax and mesothorax short, trans- 
verse 

2. Scutellum broadly rounded in front, 
shorter than praescutum ; antenna 
7-jointed, third joint laterally pro- 
duced, fourth short, fifth to seventh 
joints elongate (Fcmal^unknown) . 

Scutellum more or less broadly trun- 
cate, and pedunculate in front ; 
praescutum not as broad as ineso- 
thorax ftt base ; antenna 1-jointed, 
the third joint laterally produced, 
f mirth elongate .... 


26. COLEOPTERA. 

1, Venation of wings of Adephagid type 
(chiefly distinguished by presence of 
one or two cross-veins joining the 
two median veins, or by two trans- 
verse veins situated nearer to the 
base and joining the upper median 
or an irregular branch of the lower 
radial vein to the lower median, 
thus forming a usually very definite 
enclosed space, called the areola 
oblo'^iga ) ; antennse filiform, often 
setaceous, rarely moniliform or irre- 
gular. (Adephaga) 

Venation of wings of Staphylinid (no 
transverse veins and no enclosed 
spaces) or Cantharid type (chief 
characteristic is loop formed at 
some distance from apex by coales- 
cence of two median veins, of which 
one is continued to margin from 


Halictophagid^. 


2 


Myrmecolacidac. 


Xenid^. 
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apex of loop, but this loop is some- 
times very small oi practically ab- 
sent). (Polymorpha) . 

Venation of wings chiefly Cantharid ; 
antennal club lamellate. {Lamelli- 

c’ornia) 

2 , Abdomen with four visible ventral 
segments ; antenme with 2 — U 
joints, usually more or less abnor- 
mal ; metasternum with an ante- 
coxal suture extending almost across 
its breadth, slightly produced be- 
t^veen posterior coxm 
Alxlomeu with five free ventral seg- 
ments ; antennae ll-jointed ; meta- 
sternum with a deep antecoxal 
suture, extending almost across its 
bread til, scarcely produced between 
])osterior coxae .... 
Abdomen with (> or 7 (rarely 8) visible 
ventral segments, the first three 
connate but with sutures apparent . 
h Metasternum with a transverse suture 
before posterior coxae 
Melasternum without a transverse 
suture before posterior coxae 
1. Transverse suture before posterior 
coxae extending across metasternum, 
which is continued behind in a 
triangular process between coxrn 
Transverse suture of metasternum very 
short, only reaching across central 
})ortion ; metasternum not pro- 
longed between posterior coxae 
0 . I’osterior coxae normal ; antennm 
1 1-jointed ..... 
Posterior coxae extended into two 
broad plates covering first three 
segments of abdomen ; antenna) 
apparently 10-jointcd, really ll- 
jointed but basal joint hidden 


10 

76 

Pau.ssid.e. 

Cijpedtd.e. 

3 

4 
8 


. . . 7 

: . 6 

ilALIPr.7D.T), 


D 
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6. Olypeus extending on eack side beyond 

base of antennoe .... 
CJypeus not extending on each side 
beyond base of antemi* 

7. Anterior coxae conical ; tibia) and tarsi 

with swimming hairs 
Anterior coxae globular ; tibiae and 
tarsi without swimming hairs 

8. Posterior coxae contiguous on their 

inner margin ; luetasternum slight- 
ly produced between them ; legs 
natatorial .... 

Posterior coxae very widely separated ; 
metasternum cmarginate before 
them, very large, almost as long as 
the abdomen ; antennae moniliform ; 
legs ambulatorial .... 

9. Eyes not divided ; antenna) uoimal . 
Eyes completely divided ; antennie ab- 
normal, very short 

10. Wings of Staphylinid type, without 
cross-veins or loop (Staphylinoida) . 
Wings of Cantharid type, but with 
venation very variable especially 
in the smaller fonns 


ClCINDELID^ 

Carabid^. 

HvOROBIlDiE. 

Amphizoida. 


Rhysodidae. 

DYTIBCIDyf:. 

Gyrinid^. 


11, Elytra much abbreviated, leaving the 

greater part of abdomen exposed ; 
dorsal segments of abdomen mostly 
corneous . ....... 

Elytra covering, or almost entirely 
covering, abdomen ; dorsal seg- 
ments of abdomen (except where 
exposed at apex) membranous .... 

12. Abdominal segments flexible : size 

very variable ; tarsal joints nearly 
always more than three . . Staphylinid/e. 

Abdominal segments partly connate ; 
size, as a rule, very small ; tarsi 

3-jointed PsELAPHiDiB. 

1:3. Antennae not geniculate 

Autennse geniculate 


11 

lit 
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14 . W'lngt parti}' or^entirely fringed with 
jiliate hairs ; size very small . 

Wings without fringes of ciliate hairs . 
l.y Posterior coxae laminate ; insects, as a 
rule, capable of rolling themselves 
into a ball ..... 

Posterior coxae not laminate 
JO. Antennae verti ciliate, with long hairs ; 
wings wdth long fringes ol hairs ; 
larsi 3-jointed ; form almost always 
oblong 

Aiitennsc loosely clavaie, without long 
hairs ; wings with mucli shorter 
fringes of hairs, tarsi ■! -jointed (third 
joint very small) ; form more or less 
Jiemisplieiical .... 
IT. Pusterior coxje slightly transverse, eoui- 
eal, small ; eyes coarsely granulated; 
size, as a rule, very small 

Posterior coxse strongly transverse ; 
(‘.yes finely granulated (sometinn^s 
absent) ; size, as a rule, la ['go or 
moderate ..... 

Po.stcrior coxm contiguous or only 
slightly separated. 

Posterior coxm widel.v separated 
P.i. Head and mandibles normal ; tarsi 
.short ...... 

Head very large, as long or nearly as 
long as prothorax ; mandibles per- 
pendicularly reflexed; tarsi very long 
and slender ..... 
-0. Uulai sutures and lateral sutures of 
prothorax distinct 

Gular sutures and lateral sutures of 
prothorax obsolete ; head usually 
(but not always, e.r/. Aiithribidre and 
Seolytidas) prolonged into a rost- 
rum ; tarsi pseudotctramcrous or 
ciy^jto -pentamer ous , tl i e f ou ; th j o i n t 
being very small and connate with 
fifth, (Rhynchophora) . 


Clambij)^. 

TKlCUUi’TEHyo'LLnK. 

•(.'uRYiA)EHlD/K. 

^CYDIvDiiNlDJi. 

ISlLimiDA-:. 

iScArniDiiD/i:. 

Histkiddac. 

Niponud/k. 
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21. Tarsi pseiido-tetramerous or crypto- 

pentamerous, the fourth joint being 
very small and connate with fifth, 
(Phytophaga) .... 

Tarsi heteromerous, i,e,, with 5-5-4: 

joints respectively. (Heteromera) . 
Tarsi variable, with 1-5 joints, rarely 
heteroraerous . . , , 

22. Aritenn 80 , as a general rule, serrate or 

filiform. (Serricornia) . 

Antennae, as a general rule, clavate, 
(Clavicornia) .... 

23. Maxillary palpi elongate, often much 

longer than antennso; antennic with 
(i to D joints, terminating in a club ; 
tarsi 5-jointcd ; habits aquatic or 
sub-aquatic ..... 
Maxillary palpi not abnormally elon 
g^te 

24. Antennae sub-geniculate 
Antennae not geniculate 

25. Antennae very short, scarcely as long 

as head, abnormal 

Antennae more or less elongate, clavate 
or filiform ..... 

26. Second antennal joint strongly develop- 

ed, ear-shaped ; habits aquatic or 
sub-aquatic ..... 
Antennal joints 5-11 forming a very 
short oblong club ; habits fossorial 
*27, Anterior coxse with trochanters of front 
logs forming two plates which con- 
'ceal the prosternum ; tarsi short, 
4-jointed ; habits sub-aquatic 
Anterior coxa) normal 

28. Tarsi long, 5-jointed ; claws strongly 

developed for clinging to stones in 
running water .... 
Tarsi and claws not strongly developed 
for chuging ..... 

29. Anterior coxiD with a free trochantin , 
Anterior cox® without a free trochantin 


Hvdrophilid.e. 

SynTELIADA'L 


DRYOPIDiE. 

Heterocerid.e. 

Geory.ssid.e. 

Elmidas. 
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;;i). Posterior coxae not grooved or sulcatc 
Posterior coxae grooved or sulcate for 

the reception of the femora 

rd, Tarsi 5-jointed, first joint very short, 

fourth normal .... Trocosttid.k. 
I'arsi 5-jolnted (rarely heteromerous), 
first joint not short, fourth very 

small NitidutjdA!;. 

ol. Pegs not strongly retractile ; form 

usually oblong .... Dermestid.e. 

Pegs very strongly retractile, capable 
of being drawn up entirely under- 
neath the body ; form oval or hemi- 
spherical, usually very convex .... 

m Head prominent ; men turn large . Xosodendriile, 
Hoad sunh in prothorax ; mentiim 

sma 1 1 . - . . , . . B Y R R H ] I) a; 

Tarsi 5-jointcd, sometimes heteromer- 
ous in male (very rarely 4-jointcd) . 

Tarsi all 3-jointed or apparently 3- 

jointed ........ 

Tarsi 4- jointed or with front tarsi of 
male 3-jointed (very rarely all 3- 
jointed) ........ 

.j.j. K])imera of mesosternum reaching 

middle coxal cavities . . . CucujiD/E. 

Kpimera of mesosternum not reaching 

middle coxal cavities ...... 

Tarsal claws toothed at base ; form 
oval or elliptical and convex: small 
or very small and inconspicuous in- 
sects ...... PlIALACRIDAi:, 

Tarsal claw.s simple : shape and size 

very variable ....... 

37. Tarsi pseiido-tetraraerous, 5-jointed. 
fourth joint small, hidden in the 
emargination of third joint; shape 
and size very variable . . . Ekotylidai. 

Tarsi plainly 5-jointed ; small and in- 
conspicuous insects, of more or less 
oblong form .... CRYPTOPHAGinyE, 


31 

32 


33 

35 

38 

39 

36 

37 
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38. Elytra entire, covering tlie abdomeiij 

ventral segments of abdomen nearly 
equal in length .... 
Elytra truncate, leaving apex of abdo- 
men uncovered ; first and fifth ven- 
tral segments longer than others 

39. Tarsi in male with 3-4-4 joints, in 

female with 4-4-4 .... 
Tarsi nearly always 4-jointed in both 
sexes, the third joint noimal and 
free ; abdomen with 5 ventral seg- 
ments of which the first 3 or 4 arc 
more or less connate 
Tarsi nearly always pseudo-trimerous, 
4-jointed, the third joint usually 
very small, hidden in the emargina- 
tion of the second ; abdomen with 
five free ventral segments 

40. Epimera of mesostermim obliquely 

quadrilateral ; antenna? inserted 
between the eyes ; anterior coxal 
cavities either closed or open be- 
hind ; tarsal claws simple 
Epimera of mesosternum irregularly 
triangular, with the apex directed 
to the front ; antenum as a rule 
inserted at the inner front margin 
of the eyes ; anterior coxal cavities 
nearly always closed behind ; claws, 
as a rule, furnished with appendages 
or toothed. ..... 

41. Prosternum not prolonged behind the 

anterior cox® "^{except slightly in 
certain Dascillid®) 

Prosternum produced behind the an- 
terior cox® and fitting into a groove- 
on the mesosternum 

42. Tarsi 5-jointed 

Tarsi 4-jointed 

Fore and mid tarsi 5-jointed, hind tarsi 

4-iointed ..... 


Lathridiid^. 

Monotomidas. 

Mycetophagid^. 

COLYDIID^. 

to 

Endo^iychida^. 


COCCINELLID.^S. 

1 - 

43 

CioiDAi:. 

Sphindid^. 
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41 First ventral segment not elongate . 
First ventral segment elongate ; an- 
fceausB terminated by a 2-joiated 

club 

14. QjiYchiura large and hairy ; posterior 
coxoe sulcatc ; antennse usually 
flabellate in male . , , . 

Onychium small .... 
I-'), posterior coxie sulcate for receptioj; of 

femora 

Posterior coxae not silicate 

46. Posterior coxae more or less dilated; 

epiraera of mesosternum reaching 

the coxie 

Posterior cox* not or scarcely dilated ; 
epimera of mesosternum not reach- . 
ing the coxse . ... 

47, Anterior coxae with a large and dis- 

tinct trochantin .... 
Anterior coxse without trochantin 
•18. Fpimera of mesosternum not reaching 
the coxae ; first tarsal joint very 
short, sometimes obsolete 
Epimera of mesosternum reaching the 
coxae 


44 


JjYU'riD.E, 


Sandalid-?: (Rbipicerid®). 

45 

46 
48 


47 


ANOBriujs: (Ptinidae). 

Dascillid^. 

Helodid^. 


BoSTllYCniDiE. 


4y 


19. Posterior coxae flat ; tarsi with mem- 
branous lobes beneath , . . Olerid^, 

Posterior coxae prominent ; tarsi with- 
out membranous lobes .50 

50. Anterior coxae without trochantin ; 

maxillary palpi in male (except very 
rarely) large and flabdlate . . Lymexylonid^l 

'Anterior cox* with distinct trochan- 

tin 51 

51. Abdomen with 7 or 8 ventral segments 

Cantharid- 9<: (Telephoridse) 

Abdomen with 6 {rarely 5) ventral seg- 
ments Melyrtd.®. 

•'>2. First and second ventral segments 
connate ; integument as a rule 
metallic, often very brilliant ; larva 
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with anterior 3 or 4 segments much 

broader than the rest . , . BuPRESTir^. 

First and second ventral segments not 
connate ; integument occasionally 
metallic but usually much less so 
than in Buprestidse ; larva more or 
less parallel-sided, rarely with the 
anterior segment a little broader 
than the rest . . . . . . . , 

53. Anterior coxal cavities open behind, 

but entirely prosternal , . . EnATERiD.^E. 

Anterior coxal cavities formed partly 
by the prosternum and partly by 
the mesosternum .... ThrosoiD/E. 

54. Anterior coxal cavities closed behind ..... 

Anterior coxal cavities open behind . , . 

55. Tarsal claws simple . 'jf; 

Tarsal claws pectinate . . . Ctsteud^. 

56. Abdomen with 5 ventral segments, of 

which the first three are more or less 

closely connected ........ n; 

Abdomen with 5 free ventral segments Othniad.e. 

57. Anterior coxse globose, rarely oval, not 

prominent ; penultimate joint of 
tars' very rarely bilobed and spongy 
pubescent beneath , . . Tenedrionjd^e, 

Anterior cox^ conical or conical-ovate, 
prominent ; penultimate joint of 
tarsi bilobed and spongy pubescent 
beneath Ladriad^. 

58. Prothorax without sharply produced 

or Wrongly dentate margins ; size 

moderate or small ....... of) 

Prothorax with the margins produced 
into sharp edges which are dentate : 
size very large ; shape resembling 
thrtt of a large Longicorn . . Trictenotomid.e. 

59. H?ad not strongly and suddenly con- 

stricted at base .... 

Head strongly constricted at ba^e 


r>o 

6 :! 
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^^0 yiiddk coxae not very prominent ; 
antennas received into grooves on 

pi'Ostcrnum I 

Middle coxse very prominent ; epip- 
leiirae of elytra almost absent , (Koj'Mkhid.e. 

,il. Antenna inserted under the frontal 
margin and received in a groove on 
the underside of the prothorax, 11- 
jointed, the last three joints form- 
ing a club ..... MoxuMMiij.E, 

Antenna inserted under small oblique 
frontal ridges, ll-(rarely 10-) jointed, 

filiform 

ti2, Pronotum narrowed at base ; the front 
of head often produced, sometimes 
forming a distinct rostrum . . . Pvtutd.i:. 

Protliorax broad behind, front of liead 

not produced .... Melaxdrvid.e. 

6;3. Prothorax at base not narrower than 

base of elytra (51 

Pro thorax at base plainly narrower than 

base of elytra . C6 

(51, Ijateral suture of prothorax distinct C5 

Lateral suture of prothorax obsolete . PlniPiPKORin.E. 

(5o. Posterior tibice as long a.s tarsi ; tarsal 
claws with a rudimentary tooth at 
base ; penultimate joint of tarsi 
strongly bibbed .... 8 craptjaiue. 

Posterior tibia3 shorter than tarsi ; 
tarsal claws usually plainly toothed ; 
penultimate joint of tarsi simple . AIohdellid.-e, 

(»f5. Tarsal claws split from base to apex . MELOin.^. (Lyttidie). 

Tarsal claws not split ....... 67 

67. .Vntennae serrate, subpectinate or 
ramose ; size comparatively largo ; 
head exserted, horizontal or almost 

horizontal Pykoctiroiu^e 

Antenuse filifonn or moniliform (very 
rarely flabellatc) ; size very small ; 

head deflexed 68 

66. Penultimate joint of tarsi minute, 
hidden within the lobes of the pry- 
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ceding joint which is strongly bilo- 
bed ; head constricted immediately 
behind the eyes, which are large 
Penultimate joint of tarsi not minute, 
bilobed ; head constricted at some 
distance behind the eyes, which are 
moderate or small 

69. Me?itum pedimculate 
Mentura not pedunculate 

70. Antennae short or moderate,, not 

inserted on frontal prominences ; 
tibial spurs usually absent 
Antennae usually long or very long, 
frequently inserted on frontal pro- 
minences ; tibial spurs distinct 

71. Head in front oblique or subvertical ; 

last palpal joint not pointed at the 
end ...... 

Head in front vertical or bent inwards 
below thorax ; last palpal joint point- 
ed at the end .... 

72. Antennae rarely clavate and never 

strongly so ; rostrum straight, in 
the same plane as the upper sur- 
face 

Antennae more or less clavate, usually 
strongly so . 

73. Maxillary palpi resembling those of 

the other Coleoptera, not rigid ; 
labrum distinct, l^s not fossorial ; 
rostrum short, broad and flat 

Maxillary palpi short, conical and rigid 

74. Legs not fossorial ; rostrum more or 

less pronounced, hut variable 
Legs fossorial, rostrum practically ab- 
sent or rudimentary 

76. First tarsal joint much shorter than 
the remaining joints united ; sides 
of prothorax not emarginate for 
reception of legs ; head never broad- 
, er than prothorax 


Xylopuiud^, 


Anthicid^. 
Lariad^e (BruoliidiC'j, 


Chrysomelid.e. 


CERAMBYCIDiB, 


Lamiad^b . 


Brenthid^. 


Platyrrhinid.e (Antliri- 
bidoe). 


CDRCULIONIDAi:. 


SCOLYTID.E, 
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j^irst tarsal joint almost as long as tlie 
remaining joints united ; sides of 
prothorax emarginate for reception 
of legs; head broader than pro- 

thorax PLATYPODIDm. 

Viitoimffi not elbowed, the joints of the 
club not very thin, brouglit together 
bv rolling .... Passalid.e. 

Vuteunffi elbowed, not capable of roll- 
ing np, the joints of the club not 
very thin nor co-adapted . . Lucanid;r, 

Jnitenuse not elbowed nor capable of 
being rolled up, the joints of the 
club very thin and closely co- 
adapted 77 

“7. Posterior spiracles situated in the mein- • 
braiic between the dorsal and ven- 
tral plates of the segment (Laparos- 

ticti) Scarab-eid.-e. 

Posterior spiracles situated in the 
dorsal part of the chitinous ventral 

segments. (Pleurosticti) 78 

78. J.abiTim membranous, not. exposed 7h 

Labrum chitinous and visible exter- 
nally 80 

79. Mandibles not visible externally ; front 

( oxm vertical .... Cetoniatle. 

Mandibles partly visible externally ; 

front coxm transverse . . . Dyxastid.e. 

^0, Posterior spiracles jilaced in strongly 
diverging lines ; claws movable, 
unequal ..... Rti'i'ELi 
Posterior spiracles placed in scarcely 
diverging lines ; claws generally 
fixed and equal .... Melolont'hid.k. 

27. HYMENOPTRHA (Plate 9). 

1. A deep constriction at the base of the 
first abdominal segment, conspicu- 
ously separating the abdomen from 

1 he thorax . . 2 
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No in ark 0x1 constriction at the base of 
the abdomen, the thorax and an- 
terior abdominal segments being 
a]'»proxmiate equal in breadth. (Ten- 

thrediuoidea) ^ 

2 . First abdominal segment (sometimes 
also the second) forming a lens- 
shaped scale or knot (petiole), 
strongly dilferentiated from the 
remaining abdominal segments 
(gaster). (Formicoidea) . . Formicjd.e. 

Abdominal segments not strongly 

differentiated as petiole and gaster . . . , o 

:k Mesotliorax anteriorly without a free 

prepectus ^ 

Mesothorax anteriorly with a prepec- 
tus ; usually winged with venation 
reduced to a minimum ; usually 
less than 3mm. in length and metal- 
lic. (Chalcidoidea) :q 

4. T('gulGe present, wings usually w^cll 

developed, sometimes vestigial or 

lost 5 

Tegulco wanting, wings entirely absent 
but general appearance otherwise as 

in winged forms ........ 9 

5. Pronotum with its bind angles or 

tubercles tangent to a vertical line 
drawn tangent to anterior edge of 
tegulm, touching or underlying 

tegulso .... ..... (f 

Pronotum wnth its hind angles or 
tubercles always distinctly remote 

from tegulm ...... .12 

6. Body not laterally compressed ... . ' 

Body laterally compressed ; trochan- 
ters usually composed of a single 

joint ; wings usually with a charac- 
teristic venation. [Cynipoidea (part)] . . 

7- Wings with at least, basal, median and 
submedian veins present, usually 
. witli venation w^ell developed ... ■ ^ 
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^Viiigs usually without veins or with 
only subcosta and part of radius 
present, rarely well developed. 

[ Serphoidea (Proctotrypoidea) 

(part)j 

s Trochanters composed of two joints. 

[Iclmeumonoidea (part)J .... 
Trochanters composed of one joint 
()_ Body not coiiipressed laterally .... 

Bod} laterally compressed as in winged 
forms. [Cynipoidca (part)] .... 

HI. Body not densely hairy . . . . 

Body densely hairy. [Vespoidea 

(pai't)l 

jl, h'irst abdominal segment elbowed. 

[iclmeumonoidea (part)] . ... 

First abdominal segment not elbowed. 

[Herphoidea Proctotrypoidea 

(part)] 

i t Hairs of dorsulum simple, not branched 

or plumose ....... 

Hairs of dorsulum branched or plumose 

(Apoidea) ....... 

Jo. Abdomen with more than three seg- 
ments visible, segments beyond third 
not hidden. (Sphecoidea) .... 

.\b(loiiien with three segments visible, 
segments beyond third hidden. 

(Chrysidoidea) .... Ckrys[]>7i>/T;. 

11. Cutting edge of mandibles turned in- 
ward, their tips meeting or over- 
lapping when mandibles are flexed 
tfAvard mouth. [Vespoidea (jart)] 

1 utting edge of mandibles turned out- 
vawl, their tips usually neither 
meeting nor overlapping when man- 
<libles are flexed toward mouth. 

[I chneumonoidea (part)] .... 

hii. Fore wing with free part of R, pre- 
sent ; antenna always with more 
than three segments, third segment 


51 


21 

11 

10 

32 


no 


51 


13 


74 


Of; 
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■ of antenna usually longer than all 
the following segments together 
Fore wing with free part of always 
wanting ; antenna with three or 
juore segments, third segment never 
as long as all the following segments 
together ; if third segment be long, 
antenna consisting of only three seg- 
ments ..... 

16. Fore wing with base of subcosta always 

present ; pronotum transverse and 
scarcely emarginate behind 
Fore wing with base of subcosta wa]it- 
ing, at most represented only by a 
pale indistinct- line ; siibcosta usual- 
ly represented by th(‘ free part of 
SC[, which appears like a cross-vein 
in cell beteveen costa and R-pM : 
pronotum tiausveise but frequently 
so deep!}" emarginate beluTid that 
the inesal jiortioii is concealed by 
the head ..... 

17. Fore wing with radial cross- veiii re- 

ceived in cell \'erv rarely in cell 
R- ; medio- cubital cross- \'ein joined 
to R-p Al 01 ’ to M ; if joined to 
tii'st abscissa of M not niore. than 
' one-sixth the length of the cross- 
vein ; ovipositor in form of a saw, 
exserted or retracted ; fore tibia 
w-ith two a]»ical spurs . 

Fore wing with radial cross- vein re- 
ceived in cell R^ rarely in cell R^ 
if in cell R 4 medio-cubital cross- 
vein joining media distinctly distad 
of radius and subeqiial in length to 
first abscissa of media ; ovipositor 
in form of a saw or borer and usually 
exserted ; fore tibia with one apical 
spur 

18. Fore wing with first abscissa of Mj 

present ; antennse inserted betw^een 


XYELIDJi). 


PAMPillLllD.-K , 


Tenthredinii) )' 
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eyesjabove base oi clypeus, with 
bases of antennae fully exposed 
yore ^ving with first abscissa of Mo 
\\ anting ; antennae inserted below 
level of eyes at base of clypeus under 
a transverse ridge of the front, their 
bases concealed .... 
Fore wing with a distinct cell between 
costa and 8c+Rd-M ; inedio-cubita! 
iTOSs-vein subequal in length to 
iirsfc abscissa of media . 

Pore V ing without a cell between costa 
and Sc+R-f M ; inedio-cubital 

cross-vein from three to five times 
as long as first abscissa of media 
■jii lune wing with free part of Scy always 
l)resent ; first abscissa of media ex- 
i ending lengthwise of wing ; the last 
abdominal tergite not ending in a 
iriangnlar or lanceolate process 
Fore wing with free part of always 
wanting ; first abscissa of media ex- 
tending crosswise of wing ; last ab- 
dominal tergite ending in a trian- 
gular or lanceolate process 
-i. Mosothorax with its sternum and 
plcniyo, or at least the latter, not 
divided into an anterior and pos- 
terior portion by the presence of a 
Carina or suture ; in short, without 
a prepectus .... 
Mesothorax with its sternum and its 
pleurae, or at least the latter, more 
or less divided into an anterior and 
posterior portion by the presence of 
a carina or suture ; in other words, 
with a prepectus .... 
Second and third dorsal segments 
fused, as is evidenced by the 
apparent second segment having 
two pairs of spiracles 


19 


Oryssiiue. 




(■EPHlDAi:. 


XlPHYDRIJD^. 


8tR1(TD.E. 


23 



60 . TENTATIVE KEYS TO ORDERS AND FAMILIES OF INDUN INSECT'S 


Hecoiid and tiiird dorsal segments not 
fused, second division of dorsum of 
abdomen witli only one pair of 
spiracles ; all known forms winged ; 
propodeiim hardly extending be- 
yond base of cox®, upper edge of 
hind coxal sockets or coxal line 
close to lower edge of abdominal 
socket or abdominal line 

23 Cutting edge of mandibles turned in- 

ward, their tips jneeting or over- 
lapping when mandibles are hexed 
toward mouth .... 
Cutting edge of mandibles turned out- 
ward. their tips neither meeting nor 
overlapping when mandibles arc' 
flexed toward mouth 

24 Frontal line shorter than clypeo^anten- 

nal line, or antennm inserted above 
middle of face ; wings without 
distinct costal cell, i.c., with but 
three cells running to base of wing 
Frontal line longer than elypeo-anten- 
nal line, or aiitcnnrc inserted below 
middle of face ; wings with a dis- 
tinct costal cell, i.e., with four cells 
running to base of wings 

25 Spiracles of first and second dorsal seg- 

ments ill or beyond middle ; fore 
wing with only one recurrent vein, 
first abcissa of cubitus present 
S])iTach's of first and second dorsal seg- 
ments before middle ; fore wing 
with two recurrent veins, first repre- 
sented by cubitodiscoidal vein, first 
abcissa of cubitus wvanting 

2G Abdomen, with only one or twm dorsal 
segments, or, wliere with more than 
tvo, then with second and third 
aegments fused, so that second divi- 
• sioii of abdomen has tw'o pairs of 


VlPIONTD.R. 


Aly.SIID.K. 


8TEPHANTDm. 


Paxylommid.l. 


B.\nchijle. 
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Spiracles ; propodeum hardly ex- 
tending beyond base of hind coxae . 

Abdomen always with more than two 
dorsal segments and with only one 
j;air of spiracles to the second divi- 
sion, second and third dorsal seg- 
ments not fused 

Abdomen inserted low down on pro- 
podeuui, distinctly below middle of 
latter ; upper edge of hind coxal 
sockets or coxal line close to lower 
edge of abdonunal socket or abdo- 
minal line. Cutting edge of mandi- 
bles turned inw’ard, their tips meet- 
ing or overlapping when mandibles 
arc flexed toward mouth .... 

Abdomen inserted high up on pro- 
podeum, in middle or above middle 
of latter ; upper edge of hind coxal 
sockets or coxal line remote from 
low’er edge of abdominal socket or 
abdominal line .... Capitoniid^. 

28. First abdominal segment not cylindri- 

cal, but broadened or bulbous to- 
ward apex ; with or without wings .... 29 

First abdominal segment cylindrical or 
nearly cylindrical, not broadened or 
becoming bulbous at apex ; first 
abscissa of cubitus of fore wing 
wanting ; wings ahvays present . Agriotypidas 

29. First abscissa of cubitus of fore wing 

usually present, fore wing with only 
one recurrent vein ; edges of fused 
second and third dorsal abdominal 
segments not meeting beneath . Braconid.® 

First abscissa of cubitus of fore wing 
wanting, fore wings with two recur- 
rent veins ; edges of fused second 
and third dorsal abdominal 
segments meeting or overlapping . 
beneath Braconiu^ 

E 


27 


30 
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Abdomen inserted low down ou pro- 
podeuni, distinctly below middle of 
Jatter, nijper edge of bind coxal 
sockets or coxal line close to lower 
edge of abdominal sockets or abdo- 
minal line ; tiist abdominal seg- 
ment broadened or bulbous at apex, 
not cylindrical ; first abscissa of 
cubitus in fore wing usually absent 
Abdomen inserted high up on pro- 
podeuni in middle or above middle 
of latter ; upper edge of hind coxa^ 
sockets or coxal line remote from 
lower edge of abdominal socket or 
abdominal line . 

yi. Costal cell distinct . . , . 

Costal cell obliterated by approxima- 
tion of costal and subcostal veins . 

:V2. Dorsal abdominal segments not ex- 
tending down along the sides so as 
to meet beneath ventral segments, 
therefore all or nearly all of the ven- 
tral segments visible 
Dorsal abdominal segments extending 
down along tiie sides and Jiieeting 
beneath, thereby completely en 
closing or concealing the ventral 
segments or all of tlie \'entTal seg- 
ments except a part of the apical 
one or the hypopyginm . 

yy. Basal joint of hind tarsus u snail v 
shorter and never much longer than 
joints two to fi\’e united ; abclomen 
not at all or very little lojiger than 
liead and thorax cojnbioed 
Basal joint of hind tarsus at least 
twice, as long as seconch third, 
fourth and fiftli joints united : 
second, third and lourth. joints of 
tarsi longer than fifth, second with 
a iong s])inoiis proces,-^ extending 
. cutwardly abdomen very dis- 


Evantad^. 

Trigonalida;, 

b'HNEUMONJDU-.. 


FrorriD.ic. 

Cympid.i 
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{mcfci\^ compressed from side \h 
side, spat 11 late, and distinctly longer 
ihan head and thorax united, tirst 
10 fourth 01- even including liith 
segment nearly equal in length io 

each other 

Hind wing not' linear; not ]jedunculatf‘ 
at base ; ovlposiror issuing Far m 
front of tip of abdomen ; ^^itenna 
('! bowed an I with one i wo or three 
ring-joints, very rarely without ring- 
joints ...... 

Iliad wing lineai; pedunculate at base ; 
ovipositor usually issuing just in 
front of tip of abdomen ; antenna in 
temale most frequently terminating 
III a distinct fusiform or egg-shaped, 
solid club, more rarely in a two- 

jointed club 

Tarsi i- or 5-jointed ; fore tibia armed 
with a large ciu'ved spur ; antenna 
usually many -jointed 
Tarsi usually 4-jointcd, rarely 3-jointed, 
very rarely hetcromerons ; fore tibia 
with a delicate short straight spur ; 
antenna usually with few joints ; 
antenna at most 9-jointed 
Head in female rarely oblong, never 
with a deep broad longitudinal fur- 
I'ow above ; middle legs not special! v 
slender, the fore and hind legs ofteii 
short, but their tibim always longer 
(at least never shorter) than their 
femora. Male most frequently 
winged, rarely apterous ; in the 
latter case, the abdomen is normal, 
not long and tubular 
Head in female oblong, wdtli a deep 
broad longitudinal furrow above ; 
fore and hind legs very short, the 
middle legs very slender, sometimes 
aborted and their tibi® shorter than 


Ibaliaice. 


MvMAlUDiL. 
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femora. Male always apterous, its 
abdomen long and tubular . . Agaonid;e. 

37. Hind femur mucli swollen 33 

Hind femur not greatly enlarged . . . ♦ . 39 

38. Fore wing, when at rest, folded longi- 

tudinally ; ovipositor curved over 

dorsum of abdomen . . . Leucospid^. 

Fore wing never folded ; ovipositor not 

curved over dorsum of abdomen , Chalcidid^. 

39. Thorax strongly developed, much 

arched and deeply punctate 4(j 

Thorax not strongly developed ...... 4] 

40. Stigmal vein not developed ; second 

abdominal segment enclosing other 

segments ..... EucHARiDAi:. 

Stigmal vein developed ; abdominal 

segments visible .... PerilampiDvE , 

41. Pronotum large ; antenna many- joint- 

ed ; uoiauli complete ....... 42 

Pronotum small, frequently not visible 
in the middle ; antenna usually with 

few joints ......... 43 

42. Body not metallic ; sides of scutellum 

almost straight .... Eurytomid^. 

Body metallic ; sides of scutellum 

curved Callimomidje (Torymidic). 

43. Mesosternal pleui* not visible ; mid- 

legs long, saltatorial, with a very 

long tibial spur ....... 

Mesosternal pleurae distinct ; mid-legs 
not saltatorial, Pirst tarsal joint not 

swollen . . . . . . . . 1' 

44 Antenna more than 6- jointed . . . . ■ . 1' 

Antenna 6- jointed; marginal vein 

about as long as subcostal vein . Signiphorid^e. 

45. Ajitenna 13-joiiited, occipital margin 

of vertex rounded . . . Eupelmid^. 

Antenna 11 jointed; occipital margin 
of vertex usually acute ; notauli 
obliterated Encyrtid^. 
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It}. Antenna 12- or 13-jointed 

Viitenna S-jointed ; notauli distinct ; 
middle tibial spur moderately long . AimELiNiD.K. 

17 , Antenna 12-jointed 48 

Antenna 13-jomted, with two ring- 
joints and three joints to the club ; 
occipital line incomplete 


18 . Abdomen distinctly petioUte ; occipi- 
tal line complete .... Scalangid^i:. 

Abdomen almost sessile ; pronotum 
scarcely visible in the middle ; sub- 
maiginal vein subangulate ; stigmal 
club often large ; notauli distinct ; 
f anicle of a ntenna 5- j oint ed . . T r i n y m 1 d . 

18 ^. Hind tibia with two spurs . , Miscogastkiiid^. 

Hind tibia with one spur . . Ftkuomalid.^. 

49. Tarsi 4- jointed 50 

Tarsi 3-jointed, pubescence of wings 

arranged Unearly .... Trichogrammida::. 

50. Sabmarginal vein entire, furnished with 

many bristles, post-marginal dis- 
tinct ; hind tibia sometimes with 

two spurs 51 

sJubmarginal vein broken, postmarginal 
sometimes wanting ; hind tibia with 

one spur ; male antenna simple . . 1 . 53 

51. Abdomen sessile or with a distinct 

petiole that is transverse and 
smooth ; notauli either absent or 
else represented only by very slight 

impressions " . ,52 

Abdomen usually with a distinct 
petiole ; notauli very distinct ; 
antennse inserted below middle of 
face, simple in male . . . ELACHERTiDAt. 

52. Hind coxa very large and strongly 

compressed ; head semi-globose, 
front deeply, sparsely punctate *, 
antenna flabellate in male . . Elasmidaj. 

Hind coxa normal ; postmarginal and 
stigmal veins rather long ; antenna 
often flabellate in male . . EuLOPHir-^. 
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53. Sabmairginal vein either ornate or 
provided mth two bristles ; meta- 
pleurae very small ; scutellum with 
two bristles near the middle . . Entedonttd.e. 

Subraarginal vein with from one to 
five bristles ; meta-pleurae trian- 
gular, not small ; postmarginal vein 
usually absent ; scutellum with four 
bristles, all behind the middle, often 
with two longitudinally impressed 
lines ; abdomen sessile . . . Tetrastichtda!:. 

o4. Trochanters with one joint ; antenna 
with fourteen joints ; mandibles 
without teeth ; stigma very narrow, 

long Pelecinid^. 

Trochanters with two joints, or stigma 
very short and broad . . . * , 

55. Antennse inserted into middle of face 
Anteiinm inserted below middle of face 

at junction of clypeus with face . , . . , 

56. Wings present 

Wings wanting ....... 

57. Fore wing with a more or less distinct 

stigma ........ 

Fore wing never with a mote or less 

distinct stigma , 

58. Wings present , 

Wings wanting ........ 

59. Abdomen with sides acute or margined . . , , 

Abdomen with sides rounded . . Ceraphronidae. 

60. Labial palpus with one joint . . Platygastrid.^. 

Labial palpus with two or more joints Scelionid^ (part). 

61. Abdomen with sides acute or margined . . . , 

Abdomen with sides rounded ; antenna 

in female with ten or eleven joints, 

in male with eleven joints . . Ceraphronid.e, 

62. Antenna with ten, eight, or nine joints; 

DO marginal or stigmal vein . . Platygastrid.e. 

Antenna with twelve, eleven, or seven 
joints (rarely with ten joints, in 
which case either the wings bear a 
large stigma and the entire abdo- 


55 

5rl 

5S 


fi:] 

65 

M 

61 

O'i 
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men is longitudinally striated, or the 
marginal and stigmal veins are pre- 
sent) ScEMONiD.^i (part), 

63. Labial palpus with two joints . . DiAPRirD,:K {|)art). 

Labial palpus with three joints . . 13 et.ytiim!:. 

( 14 , l,abial palpus with two joints ; hind 

wing with no ba.sal cell . . . Diaprud-E (part). 

Labial palpus with three joiJits ; hiiid 

wing always with basal cell . . BaLYTioiE (part). 

65 , Mandibles without teeth ; antenna 

with thirteen joints . . . Serphid^. 

Mandibles with teeth ; antenna with 

fourteen or fifteen joints . . Helorid.k. 

66, Posterior angle of pronotum sharp and 

iibove tegula ; wings folded longi- 
tudinally in repose (17 

Posterior angle of pronotuin rounded 
or rather sharp but always in front 
of or below tegula ; wings not folded 

longitudinally in repose (!.S 

67, Claws dentate ; two forms, iiiahis and 

females Eumenid.-k, 

Claws simple ; three forms, females, 

males, workers .... Vespid.e. 

66. No constriction between first and 
second abdominal segments ; dis- 
coidal cells obsolete, or if the first 

is present it is petiolate . . . . . . Gu 

A constriction between first and second 
abdominal segments, which is usual- 
ly deep ; at least first discoidal cell 

well defined, not petiolate . . . . . .70 

<’9. Head oblong ; antenna with twelve or 
more joints ; stigma lanceolate ; fore 
tarsus of female never chelate . Bethyliu^.. 

Head transverse, subquadrate or 
globose ; antenna 10-jointed ; stigma 
large ; fore tarsus of female chelate Oryinidai; 

70. Legs very long, hind femur when direc- 
ted backward extending beyond 
middle of abdomen ; mesepister- 
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num with a dividing cephalocaudal 

suture Psammocharid^ 

Legs of usual length, hind femur when 
directed backward not leaching to 
middle of abdomen ; mesepisterniun 
without a di viding cephalocaudal 
suture . . 

71. Sternellum large, sharply defined, ex- 
tending between intermediate coxae 
so that they are well separated ; 
female winged ; tibiae usually flat- 
tened with bristles exteriorly . ScoLiADiE. 
Sternellum not defined ; intermediate 
coxae contiguous; or, if coxae aie 
somewhat separated , readily dis- 
tinguished from Scoliadae by not 
having sternellum separated from 
eusternum by a transverse suture ; 
tibiae not flattened and without a 
single rugose area ; if loigose, nearly 

uniformly so 

Clypcus with length and width sub- 
equal or nearly so ; female winged ; 
apex of abdomen in male without 
appendages ; eyes deeply cmargi- 

nate Sapygid^. 

Clypeug transverse, very much wider 
than long ; apex of the abdomen in 
male armed or unarmed ; eyes 
usually entire 

73. Female thorax divided into three 

parts ; apex of abdomen in male 

armed with a single spine . . Methocid^. 

Female thorax divided into two parts ; 
prothorax being well separated ; 
apex of abdomen in male without 

spines Myrmosid.^. 

Female thorax undivided ; apex of 

abdomen in male with two spines . Mutillid.®. 

74. Mesosternum produced posteriorly into 

an elongate process, which is cleft 
or bifurcate apically ; notauli pre- 
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sent ; mid-tibia with two apical 
spurs ; prothorax long ; propodciim 
long ; femora swollen near middle ; 
prepcctus present .... 

Mososternum not produced posteriorly 
into an elongate process ; notauli 
wanting ; protboiax usually trans- 
verse ; femora normally not swollen 
in the middle .... 

75 . Prepectus present .... 

Piepectus wanting .... 

76 . Antennee inserted close to clypeus ; 

cheeks narrow ; first abdominal 
segment not narrower than second ; 
lower posterior margin of propodeum 
angled, due to metathoracic pleural 
suture being dorsoventral ; no dorsal 
plate to mesepi sternum . 

Antennae inserted much above clypeus ; 
cheek broad ; first abdominal seg- 
ment much narrower than second ; 
lower posterior margin of propodeum 
rounded, due to metathoracic pleu- 
ral suture being curved ; a dorsal 
plate to mesepi sternum . 

77. Labium or tongue very elongate, 

slender and always longer than the 
mentum ; first and second joints 
of labial palpus very elongate, 
compressed, valvate and very un- 
like the following joints, which are 
minute, the third joint uniting with 
the second a little before apex of 
second ..... 

Labium or tongue flattened, usually 
shorter than mentum, rarely very 
much longer ; basal joints of labial 
palpus cylindrical, first joint very 
elongate or thickened but still 
neither flattened nor unlike the 
following joints . , « . 


AMFULIClDyE. 


Si'ilKOIDA<J. 


BeMIU'CTDA^. 


Cercerid^':. 
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78. Hind tibia without apical spurs. Sexes 

three, female, worker and male ; 
workers with corbiculse, female with- 
out : maxillary palpus very short, 

1-jointed ; labial palpus t-jointed, 
the joints very unequal, the first 
two long , valvately compressed . Apid^e. 

Hind tibia with two apical spurs .... 

79. First submarginal cell most frequently 

divided by a distinct but delicate 
oblique nervure, rarely indistinct ; 
hind tibia and metatarsus in female 
strongly dilated outwardly concave : 
metatarsus in female forcipate 
at base ; malar space large, 
distinct ; labium transverse, sub- 
trapezoidal, the clypeus not cari- 
nate ; body densely hairy ; scutel- 
lum semicircular, rounded oil pos- 
teriorly and not projecting over 
metanotiun ; sexes three, female, 
worker, male ; female and wmrker 
with corbiculac and with a dense 
polleniferoiis scopa on hind tibia 
and tarsus ; labial palpus 4-jointed ; 
maxillary palpus short, 2- join ted ; 
tongue not extending beyond thorax Bombida?. 

First submarginal cell not (or rarely) 
divided by a delicate oblique nervure 
(which, if present, is incomplete or 
only indicated by a hyaline streak) ; 
sexes two, female, male ; hind tibia 
in female outwardly convex or 
rounded, never concave ; no corbi- 
culse ; basal joint of hind tarsus in 
female not forcipate at base ; malar 
space (except in Psithyridse) want- 
ing or indistinct, never very large . . . . . 

80. Fore wing with three submarginal cells . , . 

Fore wing with two submarginal cells "3 

81. Eyes not nearly extending to base of 

mandibles, the malar space large, 
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distinct, longer than pedicel and 
first joint of flagelliun united ; mar- 
ginal coll very long, as long or longer 
than the three submarginal cells 
united ; body rather densely pubes- 
cent ; abdomen broadly oval or 
oblong, flat beneath, convex above ; 
female without polleniferous scopa ; 
male with eyes frequently strongly 
convergent above, the genitaha, 

^iquama and lacinia always mem- 
branous ..... PsiTHYRln®. 

Kves extending to, or nearly to, base 
of mandibles, the malar space want- 
ing or at most not longer than pedi- 
cel . . . • • ... . . , Sd 

Marginal cell not especially long or 
narrow, rarely longer than first two 

submarginal cells united . . ... 83 

Marginal cell long and narrow, usually 
as long or longer than the three sub- 

marginal cells united 84 

SI Female with dense polleniferous scopa 
on hind tibia and tarsus ; body 
clothed with dense pubescence ; 

maxillary palpus 2- to 0-jointed . Anthofhorid.e (paid). 

Female without polleniferous scopa, or 
at most with a thin sjurse flocculus, 
on hind tibia ; body usuallx’ bare or 
nearly so, the pubescence (it any) 
short and sjmrse, rarely densely 
pubescent ; species usually rufous, 
the abdomen ornamented w ith white 
or yellow spots or bands . , NoMADrD.a<:. 

>'^1. Hind tibia and tarsus with sparse 
pubescence but without scopa ; 
maxillary palpus usually B-jointed ; 
body usually metallic or sub -metal- 
lic, nearly bare ; abdomen elongate, 
subcylindrical, the segments more 
or less constricted at sutures ; rather 
small Bees • « • • • Ceratinid^.^ 
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Hind tibia and tarsus with a dense 
scopa ; maxillary palpus 5-6 joint- 
ed, rarely wanting ; thorax more or 
less densely pubescent, at least on 
sides ; abdomen not elongate, with 
a scopa beneath ; eyes in male often 
strongly convergent above 

85. Labrum large and free, uncovered ; 

maxillaiy palpus with 4, 5 or 6 
joints ; body densely pubescent ; 
hind leg with a dense scopa ; ventral 
scopa present .... 
Labrum not large and free, most fre- 
quently entirely covered by clypeus 
(Megachilidse) or, if somewhat 
visible, then strongly inflexed (Steli- 
did*) 

86. Marginal cell neither long nor narrow . 
Marginal cell very long and narrow 

87. Abdomen in female with a ventral 

scopa ; labrum entirely covered by 

clypeus 

Abdomen in female without ventral 
scopa ; labrum more or less visible, 
not entirely covered by clypeus, 
strongly indexed .... 

88. Labium or tongue long or short, shorter 

or not longer than mentum, trian- 
gular, not narrowed, rarely long, 
but always acute medially at apex ; 
hind femur always with a pollen 
brush or flocculus, rarely very thin 
and sparse ; fore wing with three 
submarginal cells ; labrum not free, 
more or less hidden by the clypeus, 
or with basal processes always 

visible 

Labium or tongue short, broad, obtuse 
or emarginate at apex, never acute 
medially ; hind femur with or with- 
out a distinct pollen brush or floc- 
pulus . . . 


Xylocopid^ (purl). 




. . . . 8 ? 

AntiiophoridA 5 ([lart). 
Xylocopid^ (part) 


Megachilid^. 


Stelidid^, 


Andrenid.®. 
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pore wing with three submarginal cells ; 
head and thorax more or less clothed 
with dense pubescence ; second re- 
current nervure more or less sinuate ; 
tongue at apex rather deeply trian- 
gularly emarginate ; hind femur in 
female with a pollen brush or floc- 
culus CoLLETID^, 

Fore wing with two submarginal cells ; 
head and thorax bare or nearly so ; 
second recurrent nervure always 
straight ; tongue very short and 
broad, shallowly or very obtusely 
triangularly emarginate at apex ; 
hind femur with no pollen brush or 

flocculus , . . » . Hyl.eid.e (Prosopidttj). 


28. LRPIDOPTKRA. 

Tlie iieuration of both wings essentially 
the same ; a jugum is developed at 
base of dorsum of f. w. as the most 
important part of the wing-coupling 
apparatus ; never with a spiral pro- 
boscis (Ilomoneura or Jugata) 2 

The neuration of the hindwing is 
reduced so that it contains fewer 
veins than f. w. ; no jugum but h. w\ 
usually with a frenulum (except in 
a few groups in which it has been 
lost) ; a spiral proboscis present 
except in groups in which it has 

l)eeii lost (Hetcronoura or Frenata) .... 15 

Maxillary palpi and tihial spurs absent 
Maxillary palpi and tihial spurs well 

developed Eriocraniau^e. 

Antenna clubbed or dilated. No frenu- 
lum (But terflies) ........ 4 

Antenna not clubbed or dilated, or a 
frenulum is present when antenna is 

clubbed or dilated (Moths) JO 
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i. F. w. all veins free (ie., from cell or 
base). Autennse widely separated 
and often with a hooked club 
apicaily. All legs perfect. Hind 
(ibi[o usually with a medial as well 
as a terminal pair of spurs 
F. w. one or more veins absent or 
stalked. .\ntenna) approximated 
at base. Hind tibiae with only one 
pair of SjjUTS . . , , 

•5. II. w. without preco.stal vein 

If. w. with precostal vein (absent in a 
few Pieridae) 

6. Forelegs fully developed in both sexes 
Forelegs not fully developed in one or 

both sexes 

7. H. w. vein la absent, claws simple 
H. w. vein h/ present, claws bifid 

d. F. w. vein 8 present .... 
F. w. vein 8 absent .... 

9. Forelegs imperfect and brush-like in 
; developed for walking in 9 
Forelegs imperfect in both sexes (except 
in two genera) .... 

10. F. w. and h, \v., cells closed, disco- 
cellular veins present 
H. \v. cell open, disco-cellular veins 
absent (occasionally cell slenderly 
closed) ..... 

11 F. w. 1 forked at base 
F. w. 1 not forked at base . 

12. Palpi nearly as long as thorax, porrect, 

forming a beak .... 
Palpi not remark ably long, more or 
less erect, or only obliquely sub- 
porrect, not forming a beak . 

13. Palpi strongly compressed ; eyes often 

hairy ; one or more veins in f. w. 
usually swollen at base ; wings 
usually short and broad, h. w. ojften 
dentate or caudate. 


HBSPERIADili. 

LyC.fflNIDiE. 


PlEEIDAi. 

Papilionid^. 

PARNASSIIDiF. 

Nemeobudai;. 


DANAIDAi. 

LiBYTHA£ID.«. 


SATYRIDiE. 
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Palpi not corapressed, short oylindricaL 
slightly clavate ; eyes never hairy ; 

\ein8 never swollen ; wings always 
long. h. w. not dentate or caudate . Acr.eid e. 
ll Palpi small, narrow and sharp apiealK' iMoufhid.e, 

Palpi large, broad, rounded apically. 
f, w. cell usually open . . . Nymphalid/E. 

pi. Lower surface of h, w. with more or 
less developed double ro\v of dark 
spine-like scales on louver margin of 
cell ; h, w. usually cleft into three 

plumes Alucittda: (Pterophoridu')- 

Not as above ........ . 

!ti, Hiiidwing cleft into more than three 

plumes ..... (jRNEODlDiE. 

H, w. not cleft into more than three 
plumes 17 

17. \"entral or lateral surface of palpus 
with a spot of varying size which 
contrasts with the rest of the palpus 
in being bare except for a largish 
number of dispersed bristles and haii- 
scales more or less radiating. 

Frenulum absent .... Lasiocamjuda!;. 


Palpus without a spot as above . . . . . 

1^ * H. w. with vein Ic absent . . . . . IP 

H. \v. with vein Ic present :37 

il).t F. w. with vein 5 arisirig from a point 

nearer 4 than 6 • « . 20 

F. w. with vein 5 from middle of dis- 
eocelhdars or from nearer 6 than 


-In. M. w, with vein 8 aborted . . , (Syntomidte). 

H. w, with vein 8 present 21 

yXoTK.—Xhe character given in couplet IS requires to be used with Cfiution This 
.- I' fully developed in Boinbycidas (e.y., Bomhyxmori) bul in such cases 

• ^ u>uallv obsolescent towards base. In some narrow-winged Tincina, in uhicl, ik' 
'■f-unioji IS ncce.s,sarily much reduced, Ic may be absent. 

j Ihe character given in couplet It) also r^uires to be used vith caution. In most 
tpamclae, for example, 5 arises from near the lower cell-angle but in some .sitecirs it 
■ ' } arise irotti the centre or from above the centre {e.g., in aome specie.s of Kuchem). 
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21. H. w. with vein 8 remote from 7 

H. w. with vein 8 curved and approxi- 
mated to or anastomosing with vein 
7 or connected with it by a bar . 

22. Frenulum present .... 

Frenulum absent .... 

23. H. w. with vein 8 anastomosing with 

the cell to near or beyond middle . 
H. w. with vein 8 anastomosing with 
cell near base only 

II. w. with vein 8 free or connected 
the cell by a bar .... 

24. Proboscis aborted .... 
Proboscis fully developed 

25. Antenna clubbed .... 
Antenna not clubbed 

2b. H. w. with a piccostal spur to vein 8 ; 
chsetoseme* present on head , 

H. w. with no precostal spur to vein 8 

27. [I. w. with vein la absent or not 

reaching tornus ; traces of a chaeto- 
seme in some species 
H. w, with vein la reaching tornus ; 
no cheetosemc .... 

28. Head with postantennal chastoseme 

(consisting externally of thin radiat- 
ing bristles, either arranged in a 
patch placed on a more or less 
elevated hump, or ])rotruding from 
the short scaling ; this organ may be 
quite small or strongly developed) 
Head with no postantennal chsetoseine 
(occasionally vestigial in Thyatiiid^) 

29. F-V. 7 always stalked with 8 

F. w. 7 always remote from 8, usually 
stalked with 0 or originating with 6 
from upper cell-angle . 


22 



Lithosiad.® (Arctiadse). 

Noctoid^ (incl. A^^ari- 
stidse). 

. 04 

Asotid^ (H}q)sic];e). 
TASC'iNiDiB (Neocastniadit), 
Liparid.® (Lyiiiantriadjt), 

Callidulidai: (inck Ptao - 
thysanus). 


Drepanid^. 

Thyuidid.^; 


'3 


Geometridjc. 


31 


3" 


♦The chsetoseine, found in certain Families on tlie head beliind the anlemw 
jioac the eye, cemshits o£ an area cf very varving extent which more or less coulT;isi» 
with the scaling surrounding or adjacent to it and which is studded with thiii brislle^, 
jti.s obviously a sensory organ but it is not known what kind of sense it 3ubserve.s. 
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SO frenulum absent except for its vestigial 

base . 

frenulum present (bristles often reduced 
or absent, but basal incrassation of 
costal margin of b. w. always present) 
(includes Epicopeia) 

31. frenulum truly absent (basal costal 
margin of h, w. not thickened). 
FreiHilum present (but its bristles may 
be missing ; if so, basal costal margin 
of h. w. is thickened) 

Both sexes with large cavity under the 
first abdominal pleuriiiii opening 
behind the first stigma on the lateral 
surface of the convex pleurur]i 

Xo abdominal tympanal cavit)?^ . 

:13. H, w. 8 remote from 6, not bent down 
beyond upper cell-angle 
11. w. 8 approximated to 6 beyond 
ui)per cell-angle .... 

34. Motathorax bears (in front of the rather 

strongly chitinized longitudinal 
groove bounding the first abd. tergite 
laterally) a tjunpanum covering a 
cavity lying within metathorax 

X'O iiietathoracic cavity 

35. f. w. 8 more or less down-curved, or at 

least the distance betw'een 8 and 7 
greater at base of 8 than at termen ; 
{. w. vein 9 usually present . 

F. ^v. 8 not dowm-curved, the distance 
between 8 and 7 less at base of 8 
than at termen ; f. w. 9 usually 
absent ..... 

•j'j. F, w. cross-vein at end of cell betw^een 
4 and 5 longer than that betw'ccn 5 
and 6, and angulate, 5 from well 
above this angle, at most one sub- 
cnstal (veins 7-1 i) free from cell 


Uraniad^. 

Epiplemid.e (inch Epi- 
copeia). 

Attacid^ (Saturniadae) 


32 


li'nvATiRiD/E (Cyniato- 
phoridse). 

33 

34 
36 


Ceruridj 5 (Notodontidse 
inch TJiaumetopcea). 

35 


BOMUYCUnE. 


Eupterotidaj. 


BRAPIMJJIDiE. 
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F. \Y. cross-vein at end of cell between 4 
and 5 shorter than that between 5 
and 6, not angulate, 6 from below 
centre, two subcostals (veins 7-11) 
free from cell .... Sphingid.®. 

37. H. w. with 8 anastomosing with or 

closely approximated to 7 . . Pyralid®. 

H. w. with 8 remote from 7 , 

38. 11. w. with 8 anastomosing with cell . Pimacodid®. 

11. w. with 8 free or connected with cell 

by a bar ..... .... 

39 Middle spurs of hind tibia very short 

or absent ■ 

Middle spurs of hind tibia, or at least 

one, well developed ....... 

40. Proboscis absent ........ 

Proboscis present ; chyetoseine 2 )resent 

(proboscis aborted in Phaudinas and 
frenulum absent in HimantO'plenis) . Zyg®nid®. 

41. F. ^v. with Ic absent ; frenulum absent ; Teragrid® (‘' Arbeli 

F. w. with Ic present .... . . 

42. Female winged ; larva) not case-dwellers . . . . 

Female wingless ; female and larva) 

case-dwellers .... Psychid® 

43. Abdomen not extend in £ beyond li. w. ; 

small, rather slenderly- built species ; 
larva) parasitic on Homoptera . . Epipyropit ® 

Abdomen extending beyond hindwing ; 
large, stoutly built species ; larvae 
wood-borers .... Cossin®. 

44. ilindwing with vein 8 concealed in a 

fold and closely approximated to cell 
and to 7 throughout, often becoming 
coincident with 7 towards apex . iFGERiAD® 
li. w. with 8 not closely approximated 
to ceil and to 7 throughout . 

4D. Hind tibia with more or less developed 
whorls of bristles or scales at origin 
of spurs, the tarsi aiwa} s M ith more 
or less developed bristles at apex ol 
joints, the midlegs in repose erected 
over the back or projecting laterally ; 
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palpi slender, acuminate at tip, 
usually long and excurved, often 
diverging, sometimes short and 
porrect ..... 

Hind- tibia without whorls of bristles 
or scales at origin of spurs, tarsi 
without bristles at apex of joints . 

Heliodinida<:. 

lf> 

-tn. Labial palpi short, drooping, filiform, 
pointed ..... 

Labial palpi long, sickle-shaped, ter- 
minal joint long, sharp-pointed, 
iipcurved, reaching above vertex ; 
head smooth ; f. w. veins 7 and 8 
stalked or coincident 

HELIOZELIDiE, 

* 47 

i.al)ial palpi long or moderately long, 
upeurved • but not sickle-shaped, 
terminal joint acuminate at tip 
(rinlimentary in some Blastobasidic) 


. 50 

Labial palpi with terminal joint not 
acuminate ..... 


57 

i;, H. w. with vein fi absent . 

11 . w. with 6 present .... 

McJACilANDID^Ii. 

48 

Jj''. lliiidwing laiiceolete to linear with 
jiiore or less pronounced costal lobe 
■towards or before - 3 - from base, 
iiccentuated by a projection of still 
scales, and the rest of the costa 
Levond this nearly straight, the apex 
always pointed .... 


lliiidwing without costal lobe, usually 
rather broad ..... 


Id 

lit 11 . w. with termen usually conctue 
before apex, fi and 7 stalked ; if 
(» and 7 nearly parallel, then basal 
]iecten of antenna is absent . 

ynf;t,*LutnaD.E 

(Oelechm- 

11 , w. witli termen not concave before 
apex, veins 6 and 7 parallel, basal 
■pccten of antenna normally present 
but often slightly developed or fugi- 
tive or obsolete .... 

dm). 

CLouchoiuda;. 



F 2 
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50. H. w. with basal pecten of hairs on 

lower margin of cell ; f. w; with 
tufts of scales on surface. Head 
with dense loosely- appressed hairs. 

, Labial palpi moderate, curved, 
ascending, second joint not reaching 
base of antenna, terminal joint half 
as long as second, pointed . . CoPROMORFHiDvE. 

H. w. without basal pccten of hairs on 
lower margin oi cell 

51. H. w. with vein 8 connected to cell 

by a bar . . . . . . , . . ;.,i 

H. w. with vein 8 nob connected to cell 

by a bar . 

52. H. w. with vein 6 absent ; f. w. with 6 

absent, 7 and 8 coincident . . PHYsoTTrunn;. 

H. w. with vein C present, G and 7 

seldom parallel, usually stalked . ORYPTorHASiD.F: (Xvlorvc- 

tid^e). 

53. H. w. with all veins separate, nearly 

parallel Scythridid.t:. 

H. w. with all veins not separate .ji 

64. H w. with 6, 7 separate and parallel 
(seldom approximated and rarely 
stalked), 2 to 4 not separate and 
parallel ; f. w. with stigmatium* ; 
a strong antennal pecten . . BlasTobasIM. 

H. w. with 6, 7 not separate and parallel, 

2 to 4 separate and parallel ...... i-i 

m. F. w. with vein 7 ending on termen . Epermextad.t. 

F. w. with vein 7 ending on costa 

66, Basal joint of antenna with pecten ; 
f. w. with veins G and 7 stalked ; 
h. w. with veins 4 and 5 coincident 
or separate, 6 and 7 stalked . Elachistid.e. 

Basal joint of antenna without pocten ; 
f. w. with vein 5 absent ; h. w. with 
cell usually open, 5 and 6 stalked or 

6 and 7 stalked .... Eupistid^ (Colcophoridtf;. 
♦The stigmatium is a thickenod costal space between veins 11 and 1^ cf fircwi]!.. 
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Labial palpus moderate or long, porrect 
or oblique, tbe second joint with 
dense projecting or appr eased scales, 
usually more or less triangular in 
form, third joint short or moderate, 
cylindrical, obtuse ; wings usually 

broad, never narrow 08 

Labial palpus with second joint not 
clothed with dense projecting or 
appressed scales ; if triangular in 
shape, then so formed by long hair 

scales ; wings broad or narrow C2 

35 f. w, with vein 2 from beyond J of cell 
and thus rather approximated to 

angle of cell • • • ■ ^ , 59 

F, w. ^nth vein 2 from before | of cell 
and thus not approximated to angle 

of cell 60 

ji). 11. w. with only one vein present 

between 4 and 7 . . . . CarposinidvE. 

11. w. with two veins present between 

4 and 7 Phaloniad.e. 

OU. H, w. with basal pccten of hairs on lower 

margin of cell (on upper surface of 

wing) EucosMiDJi:. 

11. w. without such a pecten . . . . , .61 

fJl. F. w. with 8 and 9 stalked or coincident ; 
h. w. with 5 parallel to 4, 6 and 7 
stalked ..... ChlidanotiD.®. 

F. w. with 8 and 9 separate or rarely 
stalked (it stalked, then h. w. wuth 

5 approximated to 4 at base) . . XoRiiiiciD^. 

^• 2 . Maxillary palpi S-jointed, filiform, 

often curved, seldom minute or 

rudimentary ........ 63 

Maxillary palpi not filiform, porrect . .... 64 

53 H. w. lanceolate or linear ; f. w. with 
upper margin of cell usually obsolete 

on basal third ; vein 7 to costa . Lithocolletid^ (Gracil 

lariadoe). 

H. w. trapezoidai-ovate or elongate- 
ovate ; f. w. with 7 to temien , 
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61. Both wings with cell open, veins 3 to 5 
absent ; mavillary palpi long, folded ; 
head rough, antenna with large eye- 
cap NEPTICni-TD.E. 

Cell not open in both wings ; veins 3 to 

5 not all absent ....... 

65. F. w. \Yith apex bent up or downwards 

in repose ; maxillary palx-ii usually 
long, folded ; antenna often with 
eye-cap ; head usually tutted above, 
sometimes smooth . , . TjYONetiad.e. 

F. w. with apex not bent uj) or down- 
wards . 

66. IL w. broader than f. w., trapezoidal 

apex pointed, ternieii strongly 
sinuate, torniis prominent, veins 5 
to 7 nearly parallel ; f. w. with 7, 8 
stalked or coincident, ending on costa; 

Jiead densely rough-haired above ; 
antenna much longer than f. w., with 
basal pecten ; eyes sometimes com- 
pletely divided longitudinally . Amphitrertd.e. 

H. w. ovate-triangular, elongate-ovate, 

or lanceolate, rarely trapezoidal .... 

67. .Antenna much (often several times) 

longer than f. w. ; h. w. with veins 
3, d usually separate, 6 often 
stalked with 5 or 7 ; maxillary 
palpi 5-jointed, 3-jointed or rudi- 
mentary ; wings with bright metallic 
markings ..... Adelid.e. 

Antenna rarely longer than f. w 

63. Head usually rough ; maxillary palpi 
often long, folded ; labial palpi 
porrect or upturned, more or less 
obtuse ; f. with 7 to costa ; h. \y. 
with 2 to 4 usually widely separated, 

5 and 6 Bometimes stalked, 7 separate 

Head with appressed scales or smooth ; 
maxillary palpi rudimentary or 
absent 
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■ 1 '), Wing-membrane prickly ; vein 8 iu 
h, w. with strong basal fork or consi- 
derably swollen at base ; all veins in 
both wings separate . . . Ixuurvariad.e. 

Wdng-membrane not prickly ; vein 8 in 
h. w. without strong basal fork ; 
veins in both wings either all sepa- 
rate or some stalked, in h. w*. usually 
8e]>arate ..... Tixeida: . 

;ii, Palpi usually curved, upturned, third 
joint often transversely appressed, 
j iointed or obtuse ; basal pecten of 
antenna never present ; hindwing 
liroadly ovate-triangular to trape- 
zoidal, seldom lanceolate ; forewing 
idongate or snbtriaugiilar, often' 

inoad (iLYimiF'rERYOin.E, 

Palt/i moderate, ascending; forewing 
with stigmatinm, vein 7 to tennen ; 
lj«ad with appressed scales or rougli 
on vertex HvrONOMEinriDA-, 


20. THICHOPTKKA. 

1. Minute, often pretty, moth-like pubes- 
cent species ; f. w. closely covered 
with projecting, clubbed hairs ; cilia 
very long in f. ^Y., still longer iu 
h. w. ; h. w., discal cell open or 
Nvanting ; wings usually long and 
narrow, more or less pointed ; 
antenna not longer than f . w., usually 
thickened ; maxillary palpi 5- jointed, 

Strongly hairy, terminal joint 
neither bow'ed nor ringed ; ocelli 
usually present .... HvDRorTiLiDA:. 

Marely rriinute species ; f. w. \\ itli or 
without solitary thickened pro- 
jecting hairs ; cilia shorter than 
width of wing ; antenna almost 
always longer than f. w. . . . « . 


2 
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2. Ocelli present ; max. palpi with only 

weak hairs 

Ocelli absent 

3. Terminal joint of max. palpns divided 

into false ring- joints, curved and as 
long as third and fourth joints toge- 
ther ; front tibim with one, two or 
three spurs ..... Philo potamid as. 
Terminal joint of max. palpus not 
ringed, rarely curved, subequal to 
the other joiijts 

4. Front tibia with one or no spur ; middle 

tibia with three or two spurs ; max. 
palpi of ^ 3-jointcd, of $ 5-jointed, 
but of similar structure in both 
sexes . . . . . . Limnephilid.®. 

Front tibia with two or three spurs, 
posterior tibia with four spurs; max. 
palpus 4 or 5-jomtcd ....... 

5. Max. palpus 5-jointed, basal two joints 

very short ..... Ehyacophilida- . 
Max. palpus of ^ 4-jointed, of $ 5- 
jointed, the joints cylindrical, second 
joint not short, palpi of two sexes 
similar Piiryganeid/i 

6. Tibial spurs 3:4:4; max. palpi weakly 

hairy, five-jointed, the first and 
second joints very small, apical joint 
ringed and curved; antenna thickened Polvcentkopodio-i:. 
Usually two, never three, spurs on front 

tibia .......... 

7. Max. palpus scarcely hairy, 5-jointed, 

apical joint annulate and arcuate , Hydropsychidal 
M ax. palpus usually strongly hairy, 
apical joint neither ringed nor 
curved . . 

8. Both median and discal cells of f. w. 

present and closed ; maxillary palpus 

5-jointed Calamocerotid.e. 

Median ccU of f. w. absent 

9. Max. palpus of 3- jointed, of $ five- 

jointed, of different structure in the 
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two sexes ; anteniia usually thick, 
hairy, and with enlarged basal 
joint ; wings thickly hairy, discal 

cell present .... v^kruosiomatidU' . 

Max. palpus five- jointed in both 

sexes ...... * 

10 Discal cell of both wings absent, neura- 
tion of two sexes usually different, 
apical veins few .... i\IoLANNin-E. 

Discal cell of f. w^ present 

11 . Middle tibia with t\vo spurs ; discal cell 
of h. w. almost always open or absent, 
only upper branch of radial sector 
forked, only the first apical fork 
present ; joints of max. palpus 
uniform ; antenna long and slender IjEptoc'I’^.rtd.E. 

Middle tibia usually with four spurs ; 
discal cell of h. w. closed, both 
branches of radial sector forked in 
f. w., at least the first and second 
apical forks present ; basal joint of 
antenna enlarged .... OnONTOCKRinui. 


10 


11 


30, MECOPTEKA {Panorpnlw). 

1. Each tarsus with one claw and modified 
to raptorial use by folding down the 
terminal joint against the fourth ; 
legs very long and slender ; wings 
long and very narrow, with out 
markings . . , . . BiTTACin.E. 

Each tarsus with two claws ; tarsus of 
normal shape, not modified for 
raptorial use ; legs long and* slender ; 

.wings long and moderately broad, 
usually marked with transverse 
dark blotches ; terminal abdominal 
segments in male modified to form 
a large clasping organ, in female; 
acuminate Panorpid^. 
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31. DIPTERA. 

1 Antenns) generally longer than thorax, 
usually composed of 8 to 16 (occa- 
sionally as many as 40) free joints 
and never with a differentiated 
style or bristle ; anal cell widely open, 
rarely narrowed in the margin of the 
wing, second vein often forked ; 
calypter absent ; palpi usually 
elongate, pendulous, 4 or 5 jointed ; 
body very rarely with bristles. 
(Nematocera) .... 

Antennse usually 3-jointed, the third 
joint often complex or bearing a 
differentiated style or arista ; anal 
cell distally narrowed or closed, 
sometimes very short or even absent, 
second vein never furcate ; palpi 
short, porrect, 1 or 2-jointed. (Brachy- 
cera—scrt.si/, lat) .... 

2. Empodia developed pulvilliform, that 

is, three nearly equal pads under 
the tarsal claws ; liead and thorax 
without strong bristles. (Eremo- 

chfeta) 

Empodia wanting or represented by a 
bristly hair, therefore only two 
tarsal pads ; bristles often well deve- 
loped ; third antennal joint never 
truly annulated. 

3. Anal cell much longer than the second 

basal, cither open or closed in or 
near the margin of the wing, basal 
cells relatively long, third vein ahnost 
always forked. (Asiloidea) . 

Anal cell when present shorter, closed 
some distance from the wing-margin, 
if long and acute the third vein is 
not forked ; small cross-vein never 
formed ... 
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j, Xo frontal suture ; anal cross-veiu 
usually reflexed ; when tlie anal cell 
is pointed the arista is terminal and 
the squama; (calypteres) and alula 

are not prominent (Phoroidea) 07 

If the anal cross vein is reflexcd a frontal 
suture is evident, if the frontal 
1 11 mile is obscure tlie anal cell is 
longer than the second basal cell ; 
arista almost always dorsal ; squaiUio 
(calypteres) and alula usually |iro- 

iiounced. (Cyclorrhapha) ■ . . . , 5 

A. Anal cell elongate, acute, usually closed 
toward the wing-margin, but at least 
longer than the second basal cell 
which is generally long ; frontal 

suture rarely distinct. (Ascliiza) 30 

Anal cell, if present, short, closed far 
from the wing-margiii. not acutely 
firoduccd except rarely l)y a lohiform 
prolongation, second basal cell much 
shorter than the third posterior cell 
(except in the abnormal neiiration 
of some Pupipara) : frontal lunula 
and suture almost always distinct ; 
never more than three posterior 
cells ; marginal and siib-marginal 
cells never closed ; third antennal 
joint almost always with dorsal 
arista ; bristles of body and legs 

usually distinct. (Schizopliora) d 

0. T^egs not broadly separated ; head 
raovahly separated from thorax ; 
adults rarely^ ectoparasites upon 
^Yarmblooded vertebrates ; rarely 
viviparous, if so, the larva; are bom 

young (M us CO idea) :U 

begs attached to the sides of tlie body ; 
head small and closely united with 
the thorax, or folding back into a 
dorsal groove ; adult flies of a 
leathery or horny structure, often 
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wingless, living parasitically upon 
warm-blooded vertebrates ; vivi- 
parous, the newborn larvse well 
developed, ready for pupation. 

(Pupipara) ... 

7. Thorax with conspicuous V-shaped 

suture on the mesonotum (sometimes 
indistinct). Discal cell normally 

present. All veins equally distinct 
and complete (sixth vein absent in 
Ptychopterinse) .... 
Thorax without conspicuous V-shaped 
suture on mesonotum (if suture is 
indistinct, it is not V-shaped) 

Discal cell absent (except in Hhy- 
phidce) . . . , , 

8. Wing with seven longitudinal veins 

(apart from the forking of any of 
these) reaching margin of wing. 
(But in Dixa the seventh vein prac- 
tically' absent). Auxiliary vein 
always present 

Wing with less than seven longitudinal 
veins (apart from the forkings of any 
of these) reaching margin of wing. 
(But in Chironomus the auxiliary 
vein and second longitudinal vein 
always faint) 

0. Wings bare, never with scales or hairs. 
Eyes rounded .... 
Wings always thickly covered with 
scales or hairs, or both. Eyes leni- 

form^ 

1 0 . Discal cell present. Antenna? distinctly 

jointed 

Discal cell absent. Antennae filiform, 
the apical part indivisible into exact 

joints 

U. Wings with scales. Legs long and 

slender 

Wings with hairs. Legs short and 
stout 


Tipulid^e. 


Bhyphid^. 

Dixida;. 

CULICIDAE. 

PSYCHODID^. 
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\-2, Legs short and stout. Antennae short 
and stout, shorter than thorax 
Le<^ long and slender. Antennae long 
and slender, often longer than head 
and thorax together 

13. Posterior cross-vein present. Costal 
vein extending round the margin of 
the wing. Ocelli present 
Posterior cross-vein absent. Costal 
vein ending at apex. Ocelli absent 
11. ^\dDg with secondary venation, forming 
a spider-web-like network, in addi- 
tion to the primary characteristic 
normal venation. Thorax with in- 
complete suture as in Ti puli dm 
Wing large, densely covered with fine 
hairs ; true veins ahuost absent but 
an elaborate fan-like development of 
secondary folds present . 

Wing without secondary venation as 
above ...... 


BlBIONlDAi. 

SiMULIIDiE. 


BLErHARICF.mD.E, 


D EU TER 0 PH LEBTAD.!: . 


lo, Costal vein continued around the whole 

margin of wing .... Cecidomyiad.e. 
C'ostal vein ending at apex, not con- 
tinued around posterior margin .... 

IG. Tibiae without spurs .... Chiron omidaj:. 
Tibiae with spurs .... Mycetopuilid^, 

17. Third antennal joint complex, anniilated 

into 4 to 8 apparent segments, or 
antenna with more than 5 joints 
(occasionally as many as 30 or more) . . , 

Third antennal joint simple, not com- 
posed of rings 

18. No vein on liiiidmargin of wings, pre- 

furca [i.e., petiole of second and 
third veins) arising opposite the 
base of the small and anteriorly 
placed discal cell, anterior veins 
usually crowded near the costa, the 
other veins faint ; scutellum often 
armed SxRATiOMyiDiE. 


13 


14 


15 


16 


18 


21 
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CoBta continuing around Kindmargin 
of wing, prefuica longer, veins not 
crowded forward, the fork of third 
vein iisiiallj enclosing tip of wing, 
five posterior cells 

19. Calypteres small or vestigial ; head not 

hemispherical, occiput convex 
Calypteres conspicuous ; third antennal 
joint composed of 4 to 8 annuli ; 
head widely hemispherical ; females 
bloodsucking .... 

20. Face flat or produced, the facial orbits 

and the checks not sutured ; eyes of 
male not meeting .... 
Facial orbits and cheeks separated from 
the centralpart ; eyes of male meet- 
ing, scutellum spined. {Coe^yimnyia) 

21. At least the posterior tibiae with spurs ; 

costa encompassing the wing margin, 
anterior cross-vein distinct ; calyp- 
tcres vestigial .... 

Tibiae with short or no spurs ; costa 
greatly thinned beyond apex, anterior 
cross-vein usually absent or located 
near base of discal cell . 

22. Head very small as compared with the 

greatly hump-backed body : calyp- 
tcres inflated ; posterio]' veins not 
parallel with hiud-inargin of wing ; 
e}'es in both sexes broadly contiguous 
Head as wide as the depressed thorax ; 
cah'pteres vestigial ; posterior veins 
parallel with hind inargin, first basal 
ceil very long, its forward l;order 
continued obliquely across tlie wing 
as a “ diagonal vein . 

23. Vertex plane or convex, the not 

bulging, eyes of males often meeting; 
legs not robust .... 
Vertex sunken, vyvs bulgijig and ueAuu’. 
contiguous ; wing-veins numerous ; 
often large species with strong legs 


• . It 


• 2y 


Tabanid^, 


Xylophagidje. 


CCENOMYIADAi. 


E.HAGiONJDiE (Leptidida-), 


CiKTlDAi, 


NeMESTRINID.'E. 


il 
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.4. Small cr088-veiii present ; five posterior 
cells, fourth vein ending beyond ti]) 
of wing ; body usually furry rathei 
than bristly ; palpi not broadened 
apically ; abdomen usually rather 
long and tapering . . . . Therevida;:. 

Small cross-vein absent ; four or three 
posterior ceils (if five posterior cells 
present, the extra one is duo to an 
extra vein bisecting the third) ; 

abdomen usually oval >)5 

Proboscis long and thin ; body usually 
stout aud furry (rarely, in Systropinm, 
extremely slender and bare) ; a small 
style usually present ; fourth vein 
ending beyond tip of wing . ' , Bombv’LiidvI:. 

Proboscis hidden ; body bare ; antennm 
without style ; fourth vein ending at 

tip of wing ScEKUPiNLD.E (Ompliralidm). 

•J() Pody without bristles ; fourth vein 
curving forward, neuration complex, 
prefurca (the stalk of second and 
third veins) short ; anteimse with a 
clubbed style ; iiroboscis usually 
short, with fleshy expanded tip, ])alpi 

vestigial MyDAiDu-:. 

Body usually w-ith bristles, face bearded; 
fourth vein not coming forward, 
neuration normal, prefurca long, pro- 
l)08CL8 adapted for piercing, not 
fleshy, palpi usually prominent , Asilii>^e. 

SI. A ings, when present, with several stout 
anterior veins running into the costa 
and other w-eak ones obliquely ex- 
tending across the wing ; antenna’ 
placed low, apparently single-jointed 
and \vith a long arista ; hindlegs 
long, their femora compressed ; small, 
liunch-backed, cjuick-ruiming flies . J’uoiUJ'AC. 

A' eu ration fairly normal, without faint 
oblique veins ; antennae cAudent ly 
two-or three-jointed 


28 
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23. Wings pointed, no cross-veins except 
at tlie base, second basal cell short, 
second vein ending almost at tip 
of wing ; face with oral vibrissoc ; 
eyes separated .... Loncropterid.^s 

doridse). 

Wings rounded at the tip, second vein 
ending considerably before the wing- 
tip, cross veins present ; oral bristles 
absent ; eyes of jnales often meeting ; 

face usually narrow ; predaceous flies .... 29 

29. At least one basal cell evideul-, discal 
cell usually separate from second 
basal cell ; calyptcres small ; proboscis 
usually rigid ; antennal style or arista 
usually terminal ; abdomen typically 
with seven segments, male genitalia 
never inflexed ; colour very rarely 
metallic ; third vein sometimes 
forked ..... Empidida-l 

Basal cells small and indistinct, discal 
cell merged with second basal cell, 
third vein never forked ; calypteres 
rather large and fringed ; proboscis 
almost always fleshy ; abdomen typi- 
cally with five or six segments ex- 
cluding the large inflexed genitalia 
of male ; usually metallic . , DoLlCHOPODiDiE. 

20. Proboscis rigid, elongate and slender, 
often folding ; face usually with a 
groove or grooves under anteniiye ; 
front broad in both sexes ; antenme 
with terminal style or dorsal arista ; 
no bristles Conofid^e. 

Proboscis soft, veiy rarely elongated ; 

eyes of males usually meeting 31 

81. First posterior cell closed, usually an 
extra vein between the third and 
fourth longitudinal veins ; head and 
usually body without bristles ; arista 
almost always dorsal ; usually bright- 
coloured flower-frequenting flies ; 
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eyes in both sexes of normal size and 

nature ..... byRi’niDA3, 

First posterior cell open, no extra vein 
crossing the anterior (or median) 

cross-vein ^ 32 

p. Rather large species with variegated 
wings ; eyes normal ; female with 
very large corneous ovipositor, cir- 
cular in cross-section . . . PyrgotidvE. 

Rather small dull-coloured species with 
unmarked wings ; eyes in both sexes 
very large, some of the facets often 

enormously enlarged 33 

33. Arista terminal ; hind tibise and tarsi 
dilated, especially in the male ; hearl 
and thorax with bristles . Platypezid.e. 

^ Arista dorsal ; hind legs not dilated ; 

without true bristles . . . Pipunculid^e. 

31. At least the lower calypter large ; post- 
humeral and intra-alar bristles 
usually both present ; thorax with a 
complete transverse suture, posterior 
callosity present ; male usually with 
irons narrow or eyes meeting ; auxi- 
liary vein always distinct, first vein 

never short. {Calypfmte Muscoids) .... 35 

Lower calypter vestigial or wanting ; 
posthum eral bristle present only in 
some Scatophagidae ; thorax without 
a complete transverse suture, poster- 
ior callosity usually absent ; a visible 
membrane connecting the dorsal 
and ventral segments ; in both sexes 
frons of equal width (or, if wider in 
female, the greater width is due to a 
widening of the middle strip) ; fourth 
vein nearly straight (if curved, never 
with an appendage) ; often very small 

species. {Acalyptrate Muscoids) ... .43 

35. Mouth-opening small, the mouth-parts 
^Yallting or vestigial, not functional ; 
vibrissee and bristles absent, no 
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sternopleural biistles ; ventral mem- 
brane evident, at least at tbe base of 
the abdomen .... 
Mouth-opening normal, the mouth-parts 
functional, proboscis and palpi always 
distinctly present ; usually with 
sternopleural bristles at least . 

3<». No hypopleiiral bristles or hairs ; costa 
extending to the third vein ; first 
posterior cell very widely open ; caly- 
ptcres rather small 

Ilypopleurae bearing hairs or bristles ; 
costa extending to fourtli vein ; first 
posterior cell closed or narrowed ; 
calypteres large .... 

37. No hypopleural fan of bristles (Mus- 

coidea) ..... 

A fan of bristles on the hypopleura 
(Tachinoidca) .... 

38. Proboscis elongate, rigid, formed for 

biting . . ... 

Proboscis normal, not rigid 

39. Vein IV upturned, nearly closing first 

posterior cell .... 
Vein IV running practically straight to 
wing-margin .... 

40. No dorsal discal macrochmtae except on 

fourth segment ; no convexity just 
below sciitellum; postscntellum rudi- 
mentary or absent 

Discal niacrochsetae dorsally on third 
and usually on preceding segments ; 
metanotum biconvex in profile, there 
being a small but distinct convexity 
just below the scutellum, postscutel- 
lura thus being very pronounced 

41. Arista plumose practically to tip; 

usually metallic species . 

Arista usually pubescent; if plumose, 
only on basal twm-thirds 
Aiista bare or at most pubescent ; 
antenna above middle of eye 



3: 


G.vsterophtlid.e. 


(E.strtd.e. 


40 

Stomoxvdine Must'in.i?. 


Non-Stomoxydine Mr^- 

CID/E. 

Antiiomyiad.e. 


41 


b' 

Calliphorid.e. 

Sarcophadid.e. 

Tacrinid.®. 



tentative keys to orders and families of INDIAN INSECTS 


Arista plumose ; legs usually very long ; 
antenna usually at or below middle 
of eye 

43. ScuteUum very large, completely cover- 

ing the abdomen .... 
ScuteUum not remarkably enlarged 

44. AiLxiliary vein distinctly separate from 

tke first vein and ending in tlie costa, 
tke first vein usually ending near the 
middle of tbe wing ; anal ceU present 
Auxiliary vein less distinct, sometimes 
partly touclimg the first vein or vesti- 
gial, the first vein usually ending 
much before the middle of the wing 

45. Oral vibrissio present ; abdomen with 

more than four visible segments ; 
eyes bare ; wdugs rarely pictured . 
Oral vibrissae absent .... 

46. Costa beset with numerous spines ; post- 

vertical bristles convergent ; tibia; 
with spurs and with preapical bristles 
Costa not spinosc, even at the auxiliary 
vein ; postvertical bristles divergent 
or (in Phycodromia) subparallel 

47. Front bristly on the sides and on the 

vertex 

Front never bristly near the anteimae ; 
abdomen somewhat elongate and 
usually narrower at the base . 

48. Thorax convex ; face and cheeks not 

remarkably bristly 

Mesonotum and acutellum flattened ; 
front, face and cheeks bristly ; all 
the tibiae spurred and with preapical 
bristles ; last tarsal joint large . 

19. Central strip of the front (frontaba) 
usually well differentiated from the 
sides (orbits) ; first vein nearly half 
the wing-length ; second basal cell 
not minute ; cross-veins not close 
together ; frontal cross-bristles absent 


Dexud^e. 

Celythid^ 


Helojiyzii m . 


Sepsid^e. 

PHVCUDKOillD.E. 

SCATOTHAGIDAi:. 
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Central strip of tlie front not differentia- 
ted from the sides ; first vein about 
one-third of the wing-length ; second 
basal cell minute ; cross-veins some- 
times approximated ; fi'ontal cross- 
bristles sometimes present . . HeteroneuridyE. 

50. First posterior cell closed or narrowed in 
the margin ; abdomen elongate ; legs 

long or very long 

First posterior cell widely oj>en (if nar- 
rowed, the abdomen is short and the 
legs not unusually long and slender) .... 

61. Byes large, the cheeks and posterior 

orbits narrow, occiput concave . Tjinypezidal. 

Head more or less globular, the cheeks 

broad and the face retreating . Micropezid^e. 

52. Hind tibia with a preapical bristle, 
apical tibial bristles present ; oviposi- 
tor neither flat nor drawn out ; 
usually two frouto-orbital bristles ; 

wing sometimes pictured . 

Hind tibia without preapical bristle, 
middle tibia alone with apical bristles; 
front femur bristly beneath ; ovi- 
positor flattened and more or less 
projecting ; postvertical bristles 
divergent when present ; clypeus 
prominent ; wing usually pictured ..... 

651. Postvertical bristles divergent when 
present ; second antermal joint with- 
out a dorsal bristle ; mcso-pleural 
and usually stcrnopleural bristles 
wanting ; front femur not bristly 
beneath ; anal vein reaching the 
wing-margin ....... 

Postvertical bristles convergent ; second 
antennal joint with a dorsal bristle ; 
one or two sternopleural and a meso- 
pleural bristle present ; low^et outer 
edge of front femur bearing bristles ; 
anal vein obliterated towards the tip Lauxaniadj: (Sapro- 

myzidas). 
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54. Clvpeus wellr developed ; vibrissal angle 
very weak ; more than two dorso- 
central bristles ; stcrnopleural bris- 
tles sometimes present . 

Cl y pens vestigial ; not more than two 
dorso-central bristles ; rarely a single 
stcrnopleural bristle 

" 1 . 3 , Froiito-orbital bristles extending to the 
antennae ; auxiliary vein abruptly 
bent forward before the tip of the 
first vein, anal cell angular {see also 
Xo. 59) . . \ . 

Fronto-orbital bristles confined to the 
vertex ; auxiliary vein not bent at 
the end but gently curving , 

.■)(). Anal cell usually acute, the anal vein 
reaching the margin ; usually two 
fronto-orbital bristles 
Anal c ss-vein recurved, the anal cell 
never acute, anal vein abbreviate ; 
one fronto-orbital bristle 

57. Head laterally produced as a process 

bearing the eye ; second basal and 
discal cells united ; no vibrissEC 
Head not produced at the sides ; eyes 
not stalked ..... 

58. First joint of hind tarsus (metatarsus) 

shorter than the following joint and 
more or less thickened ; vibrissEe 
present ; front usually bristly ; third 
antennal joint short and rounded . 
Hind metatarsus longer than the next 
joint and slender . . * , 

59. Auxiliary vein becoming weak and 

abruptly turned forward at its end ; 
anal cell angular or acutely lobed at its 
posterior distal end ; second basal 
cell distinct ; wings almost always 
pictured ; no preapical tibial bristles ; 
no vibrisstc ; fronto-orbital bristles 
numerous {see also No. 55) 


Dryomyzid.e, 


Ietanocertd.e (Scio- 
myzida^). 


Try'paneid.e (Trypetidae). 


5G 


Ortalididje. 


LoNCII^IDvE. 


Diop.std^. 


58 


Boreorid^. 


69 


Trypaneid^ (Trypetidee). 
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Auxiliary vein not abruptly ending a 
considerable distance before the end 
of the first vein ; anal cell not acute , , . 

60. Costa microscopically broken twice, 

just beyond the humeral cross-vein 
and at the end of the auxiliary vein 
{N.B. This is best seen by trans- 
mitted light) ; postvertical bristles 
convergent ; no bristle above the 
front coxae 

Costa not broken near the humeral 
cross-vein ; mouth-opening not wide ; 
arista not feathery 

61. Anal cell wanting and basal cell fused 

with discal cell ; no vibrissae ; clypeus 
very large ; mouth-opening very 
large ; the centre of the face raised ; 
foremost fronto- orbital bristles 
diverging ; arista bare, hairy or 
feathered ; usually dark-coloured 
shore-livmg species . . EPHYDRif)^. 

Anal cell almost always present ; second 
basal cell usually complete ; vibrissso 
present ; mouth-opening not large ; 
centre of face concave ....... 

62. Foremost pair of fronto- orbital bristles 

converging ; bristles of the middle of 
the front less evident ; arista loosely 
pubescent ; clypeus small ; occiput 
reaching forward under the eyes . Milichiad.e. 

Foremost fronto-orbital bristles pro- 
clinate ; inter frontal bristles rare ; 
arista almost invariably feathered ; 
clypeus large ; occiput not forming 
part of the cheeks .... DROSOPiiiLiOiE. 

63. Anal and second basal cells absent ; 

interfrontalia large ; postvertical 
bristles converging; usually no 
vibrissae, fronto-orbital or interfrontal 

bristles Chloropid;e (Oscinkk). 

Aual and basal cells complete 
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Oral vibrissse present (exceptionally 
^ absent in Geomyzidie) ; costa almost 
always broken near the end of the 

first vein . • • • ^ 

Oral vibriss® absent ; auxiliary vein 

ending in the costa ; clypeus small 07 

- Post^•e^tical bristles convergent when 
present ; auxiliary vein independ- 
eiitly ending in the costa ; clypeus 
';t,r(Tc ; foremost fronto-orbital 
bristles directed backward ; meso- 
pleural bristles present ; cilia of the 
{■jilvpteres loose .... Geomyzid^e. 

Postvei'tical bristles divergent when 
]>resent; fringe of the calypteres 

dense ; clj^ieus small ... . . . GG 

iii. Onlv the uppermost fronto-orbital bris- 
tles present ; auxiliary vein ending 
ill the costa ; no raesopleural or pro- 
tlioiacic bristles ; arista bare . , Piophiuda 2 . 

Lower fr onto -orbitals convergent ; auxi- 
liary vein usually ending in the first 
vein ; mesopleiiral and one pro- 
tiioracic bristles present ; arista 

closely pubescent .... Agromyzid^E (inclinling 
67. Costa usually entire, at most slightly Ph 3 ^tomyzida-i). 
weakened just before the end of the 
auxiliary vein ; basal cells small ; 
postvertiral bristles convergent ; 
arista bare ; usually densely grey 
dusted species, the abdomen marked 
with black or brown spots . . Ochthiphilid.e. 

Costa interrupted near the end of the 
first vein ; basal cells relatively large ; 
postvertical bristles divergent when 
present ; arista pubescent ; rather 
slender, usually shining species, with 
the antennae often very long and 
banging downward . . . Psilid/e. 

6^. Head folding back on the dorsum of 
thorax ; wingless ; always parasitic 
on bats NYCTERIBIADiE. 
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Head sunk into the prothorax, but not 
folded back ; winged or wingless ; 
parasitic on birds and mammals ..... 

09. Palpi broader than long, projecting 
leaf-liko in front of the bead ; wings, 
when present, with distinct parallel 
veins and outer cross-veins ; claws 
sirnple ; almost always parasitic on 
bats ; eyes sometim 'S absent, when 
present not compound facetted eyes 
but merely agglomeration of several 
ocelli ; adult female sometimes (.4,scO' 

(]ipternn) degenerated . . . Stkkblid.e. 

Palpi forming a sheath for the pro- 
boscis ; wings, when present, with the 
veins crowded along the costa and 
with weaker oblique veins extending 
across the wings ; tarsal claws strong 
and often armed with a series of 
small teeth ; parasitic on birds and 
mammals ; compound eyes present . Hifpososcid.f. 


32. SIPHONAPTEKA. 

1. Labial palpus consists of only one 

segment and does not extend much 

■beyond apex of maxilla [StenoTponia] Hystrichopsyllih.t:. 
Labial palpus consisting of more than 
one segment 

2. Thoracic segments shortened and con- 

stricted, all three together shorter 
on dorsal line than first abdominal 
segment ; metatlioracic side-plate 
produced posteriorly and extending 
over at least two abdominal seg- 
ments ; rostrum (labium) long but 
weak, consisting of not more than 
three segments (inclusive of the un- 
paired basal one) .... Tungid.e (Dennatophi* 

hdae). 
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Xhoracic segments (all tliree together) 
longer on dorsal line than first ab- 
dominal segment ; metathoracic side- 
pi :ite not extending over more than 
one abdominal segment ; rostrum 
(labium) more or less strongly ehiti- 
iiizcd, consisting of four or more 
sosiments (inclusive of the unpaired 

1 asal one) 

'\'oy of head with distinct articulation 
aljove antenna, the anterior portion 
of head (frons) overlapping the 

posterior portion (ccciput) ...... -i 

To[) of head without distinct articula- 
tion (or, if traces of such, frons not 

overlapping occiput) 5 

JlaxilUe clubbed or subcpiadrangular ; 
only t^vo subfrontal ctenidia (Bat 
fleas) ...... ISCIINOCSYJ/LID.K. 

MaxilUe triangular, acute at ajiex ; with 
genal or ante-autennai ctenidia . LncTUi’.svmjn.-E. 

Club of antenna completely segmented (ImcvTOPHVLLin.^i. 

Club of antenna segmented on one side 
only Bulicida 3 . 


MQ-IPC— M— IV-J-23— 750. 



CAtCTJTTA 

coveunment of india pnESs 

8, HASTINGS SrREET 





\ 

4 




. 0 , 


[jtieff Kiiii'i'J 
lu otttf'nn®.] 


PUTE III. 


CollcmIx)la 



1. Poduritlfc : Ne'Diura cjrallim, Imias (P. Z. S. lfH2, t. 7 f. 2.3). 

2 Eatomobiyidre : Knfcmcbrya lali, Jmniii {P. Z. 8. B f. 34). 

3. Kntomobryidac : PiirofitUa iravanconca, Imm.-; ^P. Z. S. 19J2, t. !(► f. 17). 








•UTE VI. 


Psocina. 



1. Coicilius aridiu^ Hag. (Ceylon) after Enderlein, Ann. Mus. Hung. I, t. 13 f, 8. 

2. Psuc-ii'3 taprobanensis bCTigalensis, Kolbe (EengaL) after Eiulerlein, Ann. ilns. Ihnig. 1 1 - ^ " "• 

3. Tropusia vkaginella Hag. (Troctidai) aftoi- Hagen, Stett. Knt. Ztg. 1SS2, t. 2 f. 8- 

4. Lepolepis ceijhnica (Lepidillidse), after Kndorleui, y, Z, I\^ t, e. f. 24. 

5. Airopos pulsaioria (LepidilUdge), after Tillyartl, Proc. of X. Zealand, f. 3. 

(5. Ptrkniomum greeni (Lepidopsccidse) after End., y. Z. ]V, t. E, f. .52. 

7. Seojms vasa^tasena (AmphientoinidEe} after End., S. Z- lY, t D. f. 30. 

8. MejiQpsocits after TiiJvard. f. 11. 




Mall(ypJiaga. 


PLATE VI!. 



1, Tricliodeotidae {T richotlecles eq'ni., Linn.) 2, Uicinid® (i2tctn.tw Unciui, Jfarison 
(I'iaget, t. 51 f. I, as rhynQstomtm thoradciim ncc Packard 187(>). ik (iyropida;. 
{Oijropus ovalis Nitzsoh.) 1. Lceiiiobotliviidaj {Lrciaobrotkrittrii nigrum, Burm (0 I., 
t- 3 f 22 as atrum). 5. L'iiilopterid<w. {(Jouiodes seclus, K. & P. (K.I.M., X, 
!'• 22-1, f. 1). 6. Mcnoponidse. [Meiwpoii tnvnochroviateim K. & P. {t.c., p. 24.1, f. 5), 
'• btigmata in Ricimis (Parasitology VIII p. 108, f. 4) ; couplet 4. 8. Stigmata in 
ilempon (Parasitology VIII p. 108, t 2); couplet 4. 9. %ma1:omyzida) : llcem 






EXPLANATION OF PLATE IX. 

1. Sirex sp. x U {SiriciticB). 

2. W'lnjis of Asympinsidla indica, Oiraiilt, x 17 {Eulophidce). 

3. Wings of Anoplolyda indica, Rohwer. x.'> lPamphiliid(JS). 

4. Tlutrax of Synlomaxpis (after Viereck) (highly magnified) {Oallir/iomidtE) 
o. Thorax of Spke.c hbatut, Pb, x3 {Sphecidoe), 

b. Head of Diaslepkanus bilineaUui, Elliott, x 10 {Stephanidce). 

7. Forewiiig of Dimtepkanm bilineatm, Elliott, X 10 [Siephanido’), 

8. Forewing of Mcsodryinm indicus 2, Kioffer (MS.) x24 {DryinidcK). 

0. Forcwing of He>iic)spiliis kariffid’li, {’am. x2^ {Ichmurnonidce). 

10. Forciving of a Trichograminid x80 {Trichogrammidce). 

11. Cynips hztr, Bwc (after Kieffer) magnified —{Cynipida;). 

12. JjOga of an Eiicyrtid magnified x 10 (Encyrtidee). 

Ill, Head of Mesodryinit^ tndicus, Kieffer (MS.) 2 X20 {Dryimd<je). 

1 !, Foreleg of Mttsndryinu.i iiidicuj?, Kieffer (MS.) ? X24 (Dnjinidee). 

lo. Foreiving of Pcecilogonala/i puickellOf Westivood (after Schuh) magnifieil — (Tri-m'tutii.. 

10. .Vbdoiiien of Melhoca smitJii., Magr. J x 10 {Methocid<£). 

17, .Xbdoinen of EucJiurii deprivata, AVestw. x20 {Euchuridm). 

IS, Abdomen of (/trea, $ X i (Mutillidce), 

19. A Leiioospid Xo (Leuco^pidif:). 

20. Head of Xyhcypa hlipe/i, Drnry, X 2 {Xylocopidce). 

21. llGa,d of Xylocrpi htipes, Drury, 2x2 {Xylocopidts). 





UBLICATIONS OF THE IMPERIAL DEPARTMENT 
OF AGRICULFURE IN INDIA 


10 BK HAD FROM 

THR MAN^4GEH, government of INDIA CENTRAL PUBLICATION BRANCH, 

8, HASTINGS STREET, CALCUTTA; 

illE OFFICE OF THE AGRICULTURAL ADVISER TO THE GOVERmiENT OF 
INDIA, PUSA, BIHAR ; 

AND 

all AGENTS FOR SALE OF GOVERNMENT PUBLICATIONS. 

complete list ol the publications of the Imperial Department of Agriculture in India can bo 
ottained on application from the above-mentioned. 

liefe publications are : — 

The A^ricuU%ral Jatirnal 0 / India, A Journal dealing with subjects connected with agricultural 
economics, field and garden crops, economic plants and fruits, soils, manures, methods of cultiva- 
tion, irrigation, climatic conditions, insect pests, fungus diseases, co-operative credit, agricultural 
cattle, farm implements, and other agricultural matters in India. Illu3tration,s, iuclading coloured 
plat-cs. form a prominent feature of the Journal. It is edited by the Agricultural Adviser to the 
(Joverniuent of India, and is issued once every two months or six times a year. Annual Subacrip' 
liun, Rs. G or 9^. fiff., including postage. Single copy, R. 1-8 or 2^. 

Scientific Reports of the Agricultural R&search Institute, Pusa. 

Annual Review of Agricultural Operations in India. 

Prnceedings of the Board of Agriculture in India. 

Proceedings of Sectional Meetings of the Board of Agriculture. 

Meiuoirs of the Imperial Department of Agriculture in India. 

(a) botanical Series. 

(J) Chemical Series. 

(c) Entomological Sales. 

(t/) Bacteriological Series. 

(c) Veterinary Series. 

. Bulletins issued by the Agricultural Research Institute, Pusa. 

. Indigo Publications. 

. Bnob. 


The following are the publications of the last two years : 

icieiitific Reports of the Agricultural Research Institute, Pusa {including the Reports of the Imnerial 
Dairy Expert, the Physiological Chemist, and Secretary, Sugar Bureau), for the year 1923-24. 
^ _ Price, R. 1 or Is. Sd. 

Hii'ntific Reports of the Agricultural Research Institute, Pusa (including the Reports of the Imperial 
Dairy Expert, Physiological Chemist. Government Suuarciuic Expert, and Secretary, Sugar 
Bureau), for the year 1924-25. Price, R. 1 or 8L ^ 

Jfnew of Agricultural Operations in India, 1922-23. Price, R. MO. 
f'i«w of Agricultural Operations in India, 1923-24. Price, R. 1-9 or 2^. Od. 

^ceediugg of the Board of Agriculture in India, held at Bangalore on 21fit J anuary, 1924, and following 
6 appendices). Price, R. 1. 

, ' ^ecUngs of the Cattle Conference, held at Bangalore on 22nd and 23rd January, 1924 (with appen- 
dtcog). Price, As. 9, 
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Agricultural Publications— 


MEMOIRS OF THE DEPARTMENT OP AGRICULTURE IN INDIA 


Botanical Series 


Vol. XIT, No. 
Vol. XII, No. 
Vol. XIII, No. 


Vol. Xm.No. 
VoL XIII, No. 

Yol. XIII, No. 
Vol. XIII, No. 

Vol. XIII, No. 
Vol. XIV, No. 


IV. Studies in Indian Oil Seeds. No. % Linseed, by Gabrielle L, C. Hovrr 

M.A., end Abduk Rahman Khan. Price, R. 1-4 or 2s. 

V. Studies in Gujarat Cottons, Part II, by MaganL-AL L. Patkl, sat, j.. 

R. M2 or 3a. " ' 

I. Studies in Indian Tobaccos. No. 4. — Parthenocarpy and Parthenogeaesisju-iy, 
varieties of NicoHana Tahwum L. var. Cuba and var. Mimlalo, by CABmir'' 
L. C. Howabd, M.A., and Kashi Ram. No. 5.— The Inheritance of Charactm 
in Nicotiana rustica L., by Gabrielle L. C. Howard, m.a. Price, Ks •),, 
28. U. 

II. The Wdt Disease of Safflower, by S. D. JosBl, b.so. Price, R. 1 or 1*. 

III. Studies in Indian Fibre Plants, No. 3. Cn the Inheritance of Character [5 

Hihi8tu8 SairfarijgTii L., by Albem Howard, o.t.e., and Gabrielle L c 
Howard, m.a. Price, Rs. 2 or 3 j. 

IV. The Mahali Disease of Coconuts in Malabar, by S. Sdkdaeaeaman, ji.r., ni 

T, S. Ramakeishnan, b.a. Price, Aa. 12 or 1 a. 

V. The Eradication of Cy perns rotundua L- A Study in Pure and Applied Botinv 
by S. B. Ranade, b.sc., and arranged and written by W. Burns, d.sc. pri»’ 
Rs. 2 or 3 a. 

VI. Studies in Diseases of the Jute Plant. (2) Macrophoma Corehori Sav,, t, 

F. J. F. Shaw, d.sc., a.r.c.s., F.n.s. Price, As. 8 or 9d. 

I. A Study of Some Indian Grasses and Grasslands, by W. Burns, n.sr., L. B. 
Kulkarnt, M.Ag., and S. R. Godbole, b.sc., B.Ag. Price, As. 12 or h.y 


Vol. VII, No. IV. 
Vol. VII, No. V. 
Vol. VII, No. VI. 

Vol. VII, No. VII. 

Vol. VIII, No. I. 

Vol. VIIT, Nos. 11- 
IV. 


Vol. Vin, No. V. 

Vol. VIII, No. VI, 

Vol. VIII, No. VIL 

Vol. VIII, Nos. V- 
TX. 


Vol. VIII, Nos. X & 
XL 


Chemical Series 

Some Digestibility Trials on Indian Feeding Stuffs, by P. E. Eander. ji.i , 
D.S-. , A.I.C., and Pandit Lal Ckand Dhabmani, u.Ag. Price, .\s. Dec!*. 
The Buffer Action of Some Burma Soils, by J. Charlton, m.sc. Price, A?.1] 

Studies in the Chemistrv of Sugarcane, II. Some Factors that determir.f tii 
ripeness of Sugarcane,' by B. Viswanath, e,i.C„ and S. Kashinatha Ayw. 
b.a. Price, As. 8 or 9 L du ' • 

The Phospbatie Nodules of Trichinopoly and the availabdity of 
aa a M^iure for Paddy, by Rao Sahib M. R. Rama wami Sivan, u-i.. :n 
Acrri. Price, E. 1-4 or 2s. 1 .1 ,■ 

The Quality and Yield of Tobacco as influenced by Manunal and other Uh.- 
tions, by J. N. Mukerji, b.a., b.sc. Price, As. 8 or 9d._ 

Investigations on Indian Opium. No. 4.-Fiirther Experiments on 
uace of Manures on the Yield and Morphine Content of the baUs > . 
Opium Poppy, by Harold E. Annett, d.sc., . ^.r"" 

and Hardayal Singh, b.sc. No. 5.-Esperiments on 
Seed of the Opium Poppy ; and No. 6.-&tudies on the Ash 
Indian Opium, by Harold E. Annbtt, d.sc., f.i.c., 

Bose, M.A. Price, As. 8 or 1 Od. , , „ , p^r+TlH-D l* 

Nitrogen Recuperation in the Soils of the Bombay Deccan, P*_ 
Sahasraboddhe, M.Ag., M.sc., and J, A. Daji, vt 

The Determination of available Phosphoric Acid of C. « 

SURENDRALAL DAS, M.SC. (/n the press.) _ pHn-lElHrj'5 

Deterioration of Sugarcane during its Storage by Windrowing, by fh . 

Sanyal, M.SC. Price, As. 6 or St/. msc fe-s.:!*' 

Papers on Indian Tabanids, by P. V. Isaac, b-a. b.i c., j, 

DrosophiUd® from Coimbatore and a N<Jvv Aphidiphagoiis 1 
Mallooh ; Notes on Indian Odonata in the Pusa Collection, • 
Fraser, i.m.s. ; On New and Old Oriental Cicmdeli la?, y ' 

Horn. Price, R, 1-4 or 2^. , 

Papers on Indian Tabanidm, by P. V, Isaac, 

S^ome Indian Species of the Dipterous Genus Athertgona, hoiiQ 

^Malloch. bv T.V. 



Entomological Series. 


VnL 15. No*' A Contribution towaida o Monograph of tlio Indian ConioptfrygidsB {Neuron- 
'‘J- m. tera) byC.L WiTEYCOMBE Ph.n Papers on Indian TabaS 

and Some Observations on the Life-history and Habits of Pkveus brunn ^^ 
Wied. (Family iWvidae), by P. V. Isaac, b.a., u,sc., d.i c ff s Pri^' 
Rs. 2-2 or 4^. ' ' 

\ M IX No. IV, The Red Pumpkin Beetle, Aulaco^Jiora aldominuUs, Fb. (roleoptd-i • 

’ Chrysomelidse) and its Control ; witli a short Note on A. atripennis Fb 'bv 

M. Apzal Husain, m.sc., m a., and S Abuullah bHAn, (In th 
f t IX No. V. Experiments on tlie Transmission uf Rindeiivst 1 y means of Inserts bv S 
■ ' Sen, B-Sc., P.e.s. (/n Hit prtss ), " ' ' j • • 


Bacteriological Series 

■A 11, No. I. Nitrogen Fixation in the Punjab, by P. E. Lander, m.a., 
' ’ Babkat Alt, L.Ag. Price, As. 8 or KW. 


D.sc,, A.r.c., and 


Veterinary Series 

o) III, No. VI. Nasal Granuloma in Cattle, by V. Krtshnahueti Ayyab, j v s Price 
R. 1 or Is. 6d. • ■ • . 


Bulletins issued by the Agricultural Research Institute, Pusa 

i,.. i:.0. The Improvement of Fodder and Forage in India (Papers mad before a Joint Meeting of the 
Sections of Agriculture and Botany, Indian Science Congress, Lucknoiv, 192,^), edited by 
Gabbielle L, C. Howard, m.a. Price, Aa. b. ’ 

,'o. 151. A method for the Accurate Determination of Carbonic Add present as Carbonate in Soil.a. 
by Pham Bkusan Sanyal, m.sc. Price, As. 2. 

io, 152. The External Morphology and Bionomics of the Commonest Indian Tick {Hyalomma 
oeyyp/ttim), by Mohammad Shaeif, m.a., f.b.m.s. Price, R. 1. 

io. 153. Tamarind as a source of Alcohol and Tartaric Acid, by H. N. Batham, m.a,, and J.. S. Nioam 
L.Ag. Price, As, 3 or 4d, 

\D. 154. The Bionomics of the Sarcopic Mange Parasite of the Buffalo with some observations con- 
cerning the relative power of resistance to adverse conditions of the different stages of 
the Acarus and of its egg, by T. M. Timoney. m.r.c.v.s. Price, As. 2. 

1.55. List of Publications on Indian Entomology, 1923 (compiled by the Imperial Entomologist). 
Price, Aa. 11 or la. 

io, 15C. Bud and Boll Shedding in Cotton, by G. R. IIilson, b.sc., V. Ramanatjia Avyar, L,Ag., 
and R. Chokkalingam; Pillai, L.Ag. Price, As. 14 or Is. 6cf. 

<0. 157. The Experimental Sullage Farm, Lyallpur, by P. E. Landeb, m.a., d.sc,, a.i.c. Price, 
As, 12 or Is. 3(f. 

158, A New Fodder (Siloed Sfiisham Leaves) for Dairy Co\v.s, by P, E. Landee, m.a,, d.sc., a.ic., 
and Lal (.'hand Dharmani, l.ag. Price, As. 0 or & d . 

'’o. 159. Preliminary Investigations in the Bacteriology of Milk, by J. H. Walton, m.a , m.sc price, 
As. 6 or '& d . 

\D. ICO. Eot Flies of the Punjab, by H. E. Cross, m.r.c.v.s., d.v.h., a. sc. (i«. the prcs».) 

\o. 161. Publications on Indian Entomology, 1924 (compiled by the Imperial Entomologist), i rioc, 
As. 8 or M, 

'3. 162. Tentative Keys to the Orders and Families of Indian Insects, by T. Bainbeigoe IYetcher, 
E N., F.L,S., F.E.S., F.Z.S. PriCC, R. 1-4 01' 2a. :w. 

'o. 1C3, Loss of Sugar by inversion in Sugar Factories in Northern India and its prevention by 
Antiseptic Measures, by C. 51. Hutchinson, c.i.E,, b.a., and C. S. Ramayyah, ii.a. 
Price, As. 2 or 3d, 


. Books 

■'teat in India, by Albert Howard, m.a., a.k.c.s., f.l.s,, and Gabeielle J., C. Howard, m.a, Price. 
. . Rs. 5 or 7s. 6d. 

•beeeription of the Imperial Bacteriological Laboratory, Jluktesar ; Its Work and Products, by Major 
iffr' 1 * Holmes, m.a., d.sc., m.r.c.y.s" Price, As. S or 9(f. 

IV India, by James Mackenna , ji.a,, i.c.s. Price, As. 4 or M . 
w. isc&scs of Cattle in India. A Handbook for Stock- o'wncrs. Price, As. 8 or OJ. 

' Diseases of Silkworms in India, by A. Pringle Jameson, d.sc. Price, Rs. 3. 


All Notice 

^ soo P^I'hcations are included in the above list and are regularly posted to ell on the mailing list 
Govern ^ .Huless complaints of non-receipt of any j ublicafion are received by the Manager, 

•u J India Central PubHc,ation Branch. 8. Hastings Street. Calcutta, within six months of 





